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Preface

This report describes the concepts and the development of a topographic

contouring program which is suitable for use on personal computers. A User's

Guide is included along with a diskette which contains the executable program

code. The computer program described herein is the result of developments

during the course of numerous projects and studies performed over the past few

years for a variety of sponsors. Development of this report was funded by

Headquarters, US Army Corps of Engineers (HQUSACE) as part of the Civil Works-

Materials (Rock) Research and Development Program, under Work Unit No. 31700,

"Special Studies for Civil Work Rock Problems." Mr. Jerry S. Huie (CEWES-

GS-R), US Army Engineer Waterways Experiment Station (WES) was the Principal

Investigator. Mr. Lewis A. Gustafson (CECW-EG) was the Technical Monitor for

this study. Publication of this report was funded by the Computer Applica-

tions in Geotechnical Engineering (CAGE) project that is sponsored by the

Headquarters, US Army Corps of Engineers. Mr. Earl V. Edris, Jr. (CEWES-GS-S)

WES, is the CAGE Principal Investigator. The USACE CAGE Technical Monitor is

Mr. Art Walz (CECW-EG).

This report was prepared by Mr. John B. Palmerton (CEWES-GS-R) under the

direct supervision of Mr. Jerry S. Huie, Chief, Rock Mechanics Branch, and

under the general supervision of Dr. Don C. Banks, Chief, Soil and Rock

Mechanics Division (S&RMD), and Dr. William F. Marcuson III, Director,

Geotechnical Laboratory (GL), WES.

At the time of publication of this report, Director of WES was

Dr. Robert W. Whalin. Commander and Deputy Director was COL Leonard G.

Hassell, EN.

Accei•:-ýS' :" "" "

NTIS CY.&IDTICk TA8 • t

By ............................
DAt TO, i., 1

*..•.[ ..'• ,

* . .



Contents

Pag e

Pre face .......................................................... 1

Introduction ................................................................. 3

Uniqueness of Contours ...................................................... 5

Mesh Generation ............................................................. 6

Data Input Enhancements ................................................... .10

Contour Drawing ............................................................ 12

Noncontoured Region ........................................................ 15

Using Successive Shells to Improve Efficiency ............................. 17

Contouring Nonconvex Areas by Composite Fragments ................ 19

Handling Discontinuity or "Fault" Boundaries .............................. 21

Profiles ......................................................... 22

Appendix A: User's Guide for McCON ....................................... Al

Appendix B: FORTRAN Listing for McCON .................................... Bl

Appendix C: FORTRAN Listing for McGRID ................................... C1

Executable Programs on Diskette

2



McCON - A GENERAL CONTOURING PROGRAM FOR PERSONAL COMPUTERS

Introduction

1. The need to prepare contour maps and profiles along cross-sections

often arises during the course of engineering and geologic investigations.

Although topographic applications are the most widely known, contour maps and

plots are prevalent for stress analysis, groundwater analysis, and for almost

any type of data for which trends are to be examined, estimated, or predicted.

Over the past twenty years, numerous computer programs have been developed on

numerous electronic platforms to aid in the preparation of contour maps. The

user of any of the various programs (including the one described herein) is

cautioned to be aware of the application for which the program was written and

to be aware of the methods employed to estimate the contourable values in the

vicinity of the given data sets. The recent advent of high quality graphics

capabilities on personal computers and workstations has resulted in the

availability of a large number of contouring programs at reasonable cost from

a variety of suppliers. The program McCON was developed such that the "raw"

data could be obtained either from self-prepared data files or from data files

commonly produced by other computerized applications. It was also developed

to permit the inclusion of zones across which the data is discontinuous and to

permit the preparation of profiles along cross-sections at any orientation.

2. McCON is a general purpose contouring program which executes rapidly

on IBM compatible personal computers. The minimal data needed to execute the

program is a free field data file of the location coordinates (x,y) and the

contour values (z) of the data points. As configured, the program will accept

up to 999 data (x,y,z) triplets. The data points do not need to follow any

regular spacing. Negative values of x,y, or z are permitted and the (x,y)

coordinates may have an arbitrary range of values. The coordinate ranges are

internally examined and scaled to yield a contour plot which fills the video

screen.

3. Various Options are provided by McCON:

a. A noncontoured subregion (i.e., an area within which the user

does not wish contour lines to be drawn) may be specified provided

that this region is of a convex shape.

b. Contouring may be restricted to be entirely contained within a

3



given convex subregion.

c. Contouring of areas having physical boundaries that are not

convex may be prepared by subdividing the overall area into convex

"composite" regions.

d. Internal boundaries across which contours are discontinuous

(e.g., geologic fault lines, seepage barriers, etc.) may be includ-

ed.

e. "Templates" (sets of isolated or connected lines) to be drawn

onto the contour plot to enhance the artwork of the drawing are

included.

f. Profiles, or cross-sections, along any plan orientation may be

created and separately plotted.

4. McCON requires 590K of RAM memory for the executable program. The

source larguage is Microsoft (R) FORTRAN. MicroGCS (the graphics compatibili-

ty system developed by the US Army Corps of Engineers) is used to support the

graphics. All calls to subroutines beginning with the letter "U" in the

accompanying source listing (Appendix B) are MicroGCS subroutines. The

graphical output may also (by option) be sent to a variety of pen-type flatbed

plotters via routines provided by MicroGCS.

5. The program generates nonintersecting triangles which connect each

and every data (node) point. Triangle generation ceases when all of the node

points are connected to at least one triangle and the resulting mesh of

triangles encompasses all of the node points in a convex fashion (i.e., the

outer edges of the triangle mesh form a convex shape). The resulting mesh

will contain no areas that are not included within a triangle (i.e., the mesh

will contain no "holes"). A scheme was developed to create the mesh in a one-

pass "spawning" process; therefore, as each triangle is created, sufficient

information exists to immediately draw the contours within the new triangle.

Because of this one-pass triangle generation process, the execution time is

quite rapid. Typically, a set of 100 nodes (on an 82386 machine with math co-

processor and EGA card) will require approximately 10 sec to generate the

triangle mesh; a set of 400 nodes, 56 sec; and 900 nodes, 165 sec. The time

devoted to contour line drawing is dependent upon the resulting number of

contour lines to be drawn. A relatively heavy set of contour lines may

require 30-45 sec of execution time for the contours to be drawn on the

screen; however, the execution time is not significantly related to the
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complexity of the contours nor to the spatial distribution of the nodes.

Considerably more time for drawing is required if the output is sent to a

plotter.

6. The contour lines are drawn as a series of connecting straight line

segments and circular segments. This combination gives an aesthetically

pleasing appearance to the resulting contour plot.

Uniqueness of Contours

7. The process of defining the locus of points of equal contour value

(the contour line) is always dependent upon the manner in which the desired

contour values are established (i.e., interpolated) between the given data

points. Figure I shows two differing manual interpretations as regards

contouring the elevations given at 4 points. Figure la shows the result

obtained by interpolating the elevation data along the right descending dashed

line; whereas Figure lb is the result of interpolation along a right ascending

line. It is obvious that the two schemes give radically different interpreta-

tions.

8. However, neither interpretation for establishing triangles is

inherently superior. In this case, more data are required to properly estab-

lish the character (or trend) of the contours. If it were established that

the elevation at the mid-point was equal to 40, then the interpretation shown

in Figure la would be proper. Figure lb would be applicable if the mid-point

elevation was equal to 65. Resorting to polynomial, power, or spline fits

does not necessarily improve the interpretation; each technique would only

lead to a different estimate. All contouring techniques rely on estimating

the behavior of the contourable value within the neighborhood of a few

(typically 3 or 4) given field values. Within that neighborhood, many

interpretive schemes are possible. However each scheme implies a knowledge of

the character of the "landform." The interpolation scheme used for McCON is

quite similar to the manual interpolation methods discussed above (i.e., a

linear interpolation of the contour value gradient from node to node along

triangle edges). The way and order in which the triangles are generated may

influence the contour plot. In any case, one interpretation is as proper as

any other in light of the lack of other data. There is no good reason to
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a. Result obtained by inter- b. Result of interpolation

polating elevation data along a different line
along dashed lines

Figure 1. Converting elevations to contours

state that an alternate interpretation is better unless additional information

is known.

Mesh Generation

9. The scheme to generate the triangle mesh is sumarized as follows:

a. Create a single "seed" triangle from any three suitable node

points (i.e., the seed triangle must not contain any other node

points within its boundaries).

b. Spawn additional triangles from each edge of the seed triangle

such that the spa reing and the spabeed triangle share the cormon

edge. The criteria for determining which node point to use to

create the new triangle are given below.

M. In the order in which they were created, use the previously

spawned triangles to spath new triangles. After each triangle is

spawned, all of the previously spawned triangles are examined to see

if the new triangle is sharing an edge other than the edge of the

parent triangle. Each newly spafred triangle will, at most, form

two new edges (the third the spawned tre with its parent)

from which to subsequently spawn additional triangles. The new

triangle may furnish only one (or no) new edge for further spawning

since the new triangle may also share edges with previously
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generated triangles. As triangles are spawned, a spawning sequence

number is assigned. Triangles may be spawned only from edges that

are not already shared by two triangles.

d. Step c is repeated until after some spawn (which will be the

last spawn) it is detected that the order-of-sequence number of the

spawning triangle is equal to the total number of generated trian-

gles. When this occurs, the mesh of generated triangles will

connect and encompass all of the node points. The result will be a

triangle mesh with its outer edges forming a convex shape. Spawning

will continue as long as the order-of-sequence number of the spawn-

ing triangle is less than the number of generated triangles.

10. Figure 2 shows the order in which the 10 triangles connecting the 9

node points were spawned. Triangle 1 (the seed triangle) spawned triangles 2,

3, and 4. Triangle 2 spawned triangles 5 and 6. Triangle 3 spawned triangles

7 and 8. (Triangle 7 also shares another of its edges with the by then

existing triangle 4.) Triangle 4 only spawned triangle 9 since triangle 7 had

already been spawned by triangle 3. Triangle 5 spawned triangle 10. Trian-

gles 6, 7, 8, 9, and 10 spawned nothing. The outer edge of the mesh (de-

scribed by node points 2, 6, 8, 7, 9, and 4) is convex.

11. All triangles (except the seed triangle) are spawned by an edge of

a parent triangle. The parent triangle provides two vertices for the next

formed triangle. There are three criteria to decide which node to select as

the third vertex of the new triangle.

CRITERION A. Every node point which lies on the side of the spawning

edge which is opposite to the side containing the remaining vertex of

the spawning triangle becomes a candidate node.

This criterion prevents new triangles from intersecting (overlapping) their

parent. As triangles are formed, the node point numbers of the vertices of

the trian-le are stored in an ordered array. This array is ordered such that

the vertices are listed in a counterclockwise fashion about the triangle. For

example, referring to Figure 2, the vertex ;crray for triangle I must be

{3,1,5} (or 01,5,3} or {5,3,1}) since these numbers go counterclockwise about

the triangle. Similarly, triangle 8 is described as {5,4,9} or {9,5,4} or

{4,9,5}. The formula for the area, A, of a triangle in terms of its vertex

coordinates is:
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A = [ x1 (YZ-Y3) + x2 (Y3-Y0) + x3 (Y1-Y2) ] / 2

or symbolically, (1)

A = Area(l,2,3)

where x, and y, are the coordinates of vertex 1, etc. This formula yields a

positive value if the points 1,2,3 are ordered in a counterclockwise sense

about the triangle and a negative value if ordered clockwise. Therefore,

knowing the fashion in which the spawning edge is ordered (say 3,5 for

triangle 1) only those nodes which yield a positive (counterclockwise) area

(i.e. Area (3,5,6), Area (3,5,8), or Area (3,5,7)) are on the proper side of

spawning edge 3,5. All other nodes lie on the same side of the spawning line

as the spawning triangles remaining vertex (node 1) and the application of the

area formula gives negative or zero areas for these nodes. Equation 1 is

applied often during the course of mesh generation. A mesh formed by 250

nodes typically will require over 60,000 area calculations; 999 nodes, over

225,000 calculations.

12. For each node point, if any, that passes Criterion A, the following

criterion must be met.

CRITER1ON B. The angle at the vertex of the "trial" new triangle which

is opposite the spawning edge must be the largest angle formed by the

set of candidate nodes from Criterion A. (Provided that the candidate

node also passes Criterion C below.)

This criterion will ensure that no other node points may lie within the new

triangle. Referring to Figure 2, presume that triangle 1 is attempting to

spawn a triangle from edge 3,5. In order, the candidate nodes would be 6,7,

and 8. (Node 9 is rejected since Area (3,5,9) is zero.) Node point 8

supplies the largest vertex angle. If it is imagined that some additional

node point lies within triangle 2, it is obvious (for either acute or obtuse

triangles) that the imaginary point subtends a larger angle than the angle 3-

8-5 and, as such, would be a better choice to spawn a triangle.

CRITERION C. Reject all candidate nodes that yield a negative (clock-

wise) area (per the formula given in Criterion A) when associated with

any line previously emanating from the first end of the spawning edge

and reject those candidate nodes which yield a positive area when
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associated with any line emanating from the second end of the spawning

edge.

The area formula (Equation 1) is applied such that xl,yl is the coordinate of

the spawning edge endpoint under consideration, x2 ,y2 is the coordinate of the

node point at the end of the line(s) emanating from the end of the spawning

edge, and x3 ,y 3 is the coordinate of the candidate node point. For the

purposes of applying this criterion, it is only necessary to perform checks on

lines which emanate above the horizon of the spawning edge. The purpose of

this criterion is to ensure that no triangles intersect each other.

13. To illustrate Criterion C, examine the conditions shown in Pig-

ure 3. Suppose that the triangles shown by the solid lines wpre created in

some proper fashion and that the calculations have proceeded to the point

8
a

6 7b

2 4 f

Figure 2. Spawning triangles Figure 3. Criterion C illustration

where side 1-2 of triangle P is attempting to spawn. According to Criterion

A, nodes a, b c d e and g are all possible candidates because they lie above

the 1-2 "horizon" (i.e., Area (2,1,?) is positive for all labeled nodes except

f). By inspection, it is seen that only choices a~e or g would result in a

non-intersecting new triangle. However, applying Criterion B, the maximum

apex angle would occur for node c (and the next best angle at node b).

Criterion C will reject the candidacy of nodes b c, and d because they form

clockwise ordered triangles with the line emanating from node 1 to node a.

That is, Area (l,a,b), Area (l,a,c), and Area (l,a,d) are all ordered

e-219



clockwise. Nodes Z and e are not rejected since Area (G,a,Z) and Area (1,a,e)

are ordered counterclockwise. Area (1,a,a) yields an area of zero (which, for

the purposes of Criterion C, is non-negative) and is retained as a candidate

node. For the example shown, the line emanating from the opposite end of the

spawning edge, line 2-g does not cause any rejections because all node points

under consideration give clockwise triangles in accordance with the second

half of Criterion C. Therefore, node a (which yields the maximum vertex

angle) will become the correct choice to spawn a new triangle. During the

course of the calculations a linked list of all of the node points which are

connected (via an edge of a triangle) to a given node is maintained. This

list provides the means for applying Criterion C.

14. The node point which passes all of the criteria (and there is at

most one node that can pass) is used to form a new triangle. In the event

that no node passes the criteria, no triangle is spawned from the edge under

consideration and the calculations proceed to the next edge to be considered.

Since Criterion B guarantees that no nodes may be trapped within a triangle,

then each node must be used to form at least one triangle simply because all

nodes must lie outside at least one of the edges of every triangle (except the

nodes which form that given triangle). Therefore, the spawning process cannot

stop until all nodes have been used. The completed mesh of triangles must

form a unique convex shape about all of the nodes since this is the only shape

for which no other nodes will be available for spawning. Voids, or interior

areas not included within a triangle, are not possible since the void would be

adjacent to two or more triangles with unshared edges. During the spawning

process these edges would have had an opportunity to spawn. The criteria for

spawning require that the spawning edge always spawns unless no node exists

outside of that edge or if the spawn would result in an intersecting triangle.

Data Input Enhancements

15. McCON provides several means to "massage" the input data. (Appen-

dix A gives a more complete discussion of the capabilities for data enhance-

ment.) In general, the input data file may consist of up to 20 columns of

data values. The user identifies the columns which contain the x and y

coordinates and the z (contourable) value. The z value may be the sum or

difference of any of the columns of the data file. Therefore, a data file may

10



contain sufficient information to yield many contour plots.

16. The data input activity of McCON permits the user to identify the

elements of the original input data file and to enhance the data in the

following ways:

a. "As is." Contouring of the original data points will take

place without any data smoothing and without any "border" data

point creation.

b. "Original points with boundary." Additional data points are

created which form a rectangular boundary around the original

points. The contourable values (elevations) of the boundary

points are computed by Equation 2 (given below).

C. "Grid points with or without apron." A grid which overlays

the original data points is created. The contourable values

(elevations) of the grid points are computed by Equation 2 (given

below). The original data points are optionally superimposed on

the grid points.

d. "Triple triangle refinement." Following the generation of a

mesh of triangles, an option will subdivide each "old" mesh trian-

gle into three sub-triangles. The contourable value (elevation) at

the added point, (mid-point of the old triangle), may be computed

by Equation 2 or by linear interpolation.

The last three data enhancements listed above will generally result in a

smoothing of the contour plots; however, increased contour lines "waviness"

may result. The contourable values (elevations) at "created" points are

computed by the following equation for inverse power distance averaging:

j j
Zi= [Zj/(di j)] /9 [1/(dij) ] for all dij , 0

(2)

Z = Zi for any dij = 0

where Zi = the elevation at the created point(s) i,

Zj = the elevations at the given original points, j,

dij = the distance between point i and j,

Q = an exponent to be chosen (usually 2).

Equation 2 will give a distance weighted average for the elevations to be

assigned. Gridding, which always requires inverse power distance averaging,
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will generally result in contour lines that are more circular in shape than

"as is" contours and which often isolate local highs and lows with closed

contours. An excessive number of grid points may result in undue contour line

waviness. If no gridding is used, the contours generally exhibit more linear

trends. "Triple triangle refinement" provides the only method for input data

enhancement for "as is" contouring. Again, inverse power distance averaging

for "triple triangles" may result in many closed contours (isolation of local

highs and lows). Linear averaging for "triple triangles" is generally

recommended.

17. The results from various data input manipulations are shown in

Figure 4. The location and contourable value (elevation) of 32 nodes is shown

in Figure 4a. The "as is" contour plot is shown in Figure 4b. The results of

"gridding" the data and not including the "original" data points are shown in

Figure 4c. Notice that the contours are more circular. When the original

data points for "gridded" data are honored, the results are shown in Fig-

ure 4d. "Triple triangle" plots are shown in Figure 4e and in Figure 4f.

Contour Drawing

18. Since the spawning process outlined above is a single-pass process,

the contour lines can be drawn as the triangles are spawned. Figure 5 shows a

triangle being spawned. The numbers at the nodes represent contourable value

(or elevation). Presume that it is required to draw the 10 and 20 contours.

Regardless of the particular values of the elevations at the nodes surrounding

any triangle, any given elevation for which a line is to be drawn either does

not intersect the triangle at all or it intersects two sides of the triangle.

(The special case where two nodes of the triangle have equal values results in

the contour line being that triangle's edge.) The contour lines are drawn as

follows as the triangles are spawned.

a. In the order of all contour lines to be drawn, determine

whether the line will pass between the ends of the shared edge (as

do the 10 and 20 contour lines). If not, do not draw lines; if so,

go to the next step.

h. Compute (by linear interpolation) the locations where the

contour line intersects the shared edge and also where it inter-

sects the second edge of both the spawning and the spawned

12
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Figure 5. Drawing sharp-cornered contours

triangles. Mathematically construct two lines connecting these

points. Then compute the location of the mid-point (designated by
the "+" symbols in Figure 5) of each line in each triangle. If

the contour line is to be drawn with "sharp" corners, the two lines

going from the mid-points to the shared edge are the contour lines

to be drawn on the screen (or plotter). The other "half" of the

contour line will not be drawn until a triangle is spawned sharing

the now "unshared" edge. The reason for leaving half of the

triangle unfinished is to accommodate the introduction of circular

contour line segments which will smooth the contour lines. In the

event that an unfinished side does not share an edge, (as would be

the case for all triangles adjacent to the outer convex edge of the

mesh) the program will, after all spawning is complete, seek all

triangle edges that are unshared and finish drawing the contour

lines out to the mesh boundary.

19. Circular segments (usually desired) for the contour lines are drawn

in the vicinity of the shared edge. Figure 6 shows a detail of the 10 contour

line. The points o, a, and b are the same points as shown in Figure 5. All

circular segments are constructed by calculating the radius and center

coordinates of the circle S that will be tangent to the lines oa and ob at a

distance of _ from the point o. The program initializes _ to a value of 25

screen units (the width of the entire contour plotting area is 1040 screen

units) and does not permit the value of _ to exceed 25 screen units. The

variable _ is reduced to d (where d is the length of the shorter of oa or ob)

if d is less than 25 screen units. The distance q is also reduced sufficient-

ly to assure that the circle to be drawn crosses the shared edge. Figure 7

illustrates a situation where the contour line would, without a reduction of
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Figure 6. Circularly segmented Figure 7. Nonpermitted
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_, not cross the shared line. It is necessary to ensure that all contour

lines are drawn entirely within the two triangles under consideration;

otherwise, problems with crossing contour lines could arise.

Noncontoured Region

20. At times, it is desirable NOT to draw contours within some finite

area on the contour plot. For example, the region beneath a building is

generally not contoured in conjunction with the surrounding area. McCON

allows the user to exclude from contouring a single internal convex area. As

previously stated, the program generates triangles that always completely

encompass the range of data points without "holes." The triangle generation

ceases only when the convex set of triangles connecting the exterior nodes is

accomplished. The ability to create a noncontoured region requires a two-step

spawning process. The user must specify which nodes form the outline of the

noncontoured region. (Those nodes should specify an internal convex region.

If the specified nodes do not form a convex set, the program will create a

convex region defined by those points that may not conform to the user's

wishes.) The first stage of the triangle generation process uses only those

specified nodes to create a mesh. The result of this stage will be a convex

mesh that has an external boundary coincident with the convex set formed by

the specified nodes. A list of the edges of the triangles which form the

convex outer shell of the noncontoured region is maintained (i.e., a list of

edges that are not shared) for later use. No contour line drawing is done

during this stage. Stage two is accomplished by allowing all of the remaining

nodes to be used for spawning additional triangles. The spawning is renewed

by beginning with the first triangle (the seed triangle) created at stage one
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and stepping through each triangle in order of its creation. No new triangles

will be spawned until a triangle with an unshared edge is reached (i.e. the

triangleR along the noncontoured boundary). The new triangles (which will all

be outside the convex shell from stage one) will then spawn other triangles to

eicompass all of the nodes. Contour lines are drawn during stage two.

Following the spawning of all the triangles, edge contours are drawn within

triangles having an unshared edge. The unshared edges exist for all triangles

along the second stage outer convex shell and the convex shell from stage one.

21. The user must specify the nodes that describe the noncontoured

region. Regardless of the location of the specified nodes, a first stage

convex shell will be formed which is composed of only these nodes. Referring

to Figure 8, suppose the noncontoured region is specified by nodes 5,6,2,9,

and 7. (These nodes were identified during the course of program execution by

repeatedly positioning the screen "cursor" in the vicinity of each specified

node on the noncontoured boundary.) Stage one mesh generation will form

triangles using only the nndL.. specified as describing the noncontoured region

plus any nodes lying on the lines which connect the specified nodes (e.g.,

node 8 lies on line 7-5).

22. The specification of a noncontoured region will not yield the same

result as simply not drawing (or erasing) the contour lines that would other-

wise be within the region. The data points within the noncontoured region are

not used for any purpose; therefore, they are not used to form mesh triangles

or for contour interpolation.

23. An example of a contour plot with a noncontoured region is shown in

Figure 9. Six points were required to define the region.

13 J2
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• * 70.

C 90.e t.oo

V It0
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0 46 130
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Figure 8. Describing a non- Figure 9. Example of a non-
contoured region contoured region
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Using Successive Shells to Improve Efficiency

24. McCON was originally written for mainframe processing. After the

program was installed on a personal computer, it was found that excessive

execution time occurred for problems with large numbers of nodes. For

example, approximately 30 min (1800 sec) was required to generate a mesh for

400 nodes. This execution time was reduced to 56 sec by using the successive

shell procedure to be discussed. The reason for the excessive execution time

was the application of the three criteria to choose which node to use when

spawning triangles. As each triangle is spawned, all nodes must be evaluated

as candidates for each new triangle. This will cause the execution time to

increase as the square of the number of nodes. In addition, following each

successful spawn, it is necessary to check each and every previous triangle to

see if the new triangle is sharing an edge other than the edge of the parent

triangle. The time for this check also increases as the square of the number

of generated triangles. Therefore, a procedure to reduce the number of nodes

to be considered as candidate nodes and to reduce the number of triangles to

be compared after a new spawn would hold the promise of substantially improv-

ing execution time.

25. The procedure of successive shells is basically an extension of the

concepts employed to accommodate noncontoured regions. Imagine some (any)

closed convex shape to be superimposed onto a set of nodes. If only the nodes

which lie within or on this convex figure are used to form a triangle mesh, it

is assured that the convex shell around the resulting mesh will be entirely

enclosed by the imagined convex shape. It is also assured that none of the

remaining nodes will lie between these two convex boundaries. Then imagine

another convex shape that surrounds the first to be superimposed over the

nodes. If triangles are then spawned from the first shell (exactly as was

done for expanding the mesh about a noncontoured region) the result will be a

second convex shell that is encompassed by the newly imagined convex shape.

This procedure may be repeated with successively larger imagined convex shapes

until all of the nodes are encompassed. Figure 10 illustrates the concept.

The triangles labeled "a" were spawned within boundary 1. The heavy line is

triangle shell #1. The triangles labeled "b" were spawned from shell #1 and

produced shell #2. It is obvious that the procedure may be repeated to

include all nodes.
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Figure 10. Spawning with successive shells

26. McCON is programmed to use the procedure of successive shells

whenever the total number of node points is in excess of 180. (A mesh formed

with 180 nodes requires approximately 45 sec for triangle generation.)

Concentric circles are used as the (imagined) convex shape to build successive

shells. The centers of these concentric circles are located at the mid-point

of the minimum and maximum coordinates of the nodes. The radius of each

successive shell is determined by requiring that at least a certain number

(currently set to 60) of nodes are contained within each shell. If a non-

contoured region is also specified, the center of the concentric circles is

located at the mid-point of the nodes specifying the noncontoured region; the

distance from the center to the furthest specified node on the noncontoured

boundary is computed, and the first successive shell contains all of the nodes

lying within that computed distance from the center.

27. The procedure of successive shells gave a tremendous reduction in

execution time for two reasons. First, the number of nodes to be examined as

candidate nodes was reduced to approximately 60. Second, it was no longer

necessary to examine every previously spawned triangle to check for shared

edges. Since each successive shell is convex, it is assured that as triangles

are spawned within any given shell, that edges can only be shared with

triangles within or outside of the previous shell. The successive shell

procedure resulted in an execution time that is proportional to the number of

nodes rather than to the square of the number of nodes.

28. The successive shell procedure does have the disadvantage that

"peculiar" triangles may be generated at the shell boundaries. This may

result in some unwarranted "waviness" in contour line drawing. Therefore, in

the event that the contour plots are being directed to a plotter, the number
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of nodes per spawning cell is set such that it never exceeds one-half of the

number of nodes available for triangle generation. This increase in the

number of nodes per cell will lead to an increase in execution time. However,

since most plotters draw so slowly (compared with drawing lines on the

screen), the execution time increase will not be particularly noticeable.

Contour plots sent to a plotter will (for large numbers of nodes) generally be

of a higher quality than screen plots.

Contouring Nonconvex Areas By Composite Fragments

29. The triangle mesh generation criteria will always result in the

data points being surrounded by a unique convex boundary. This boundary is

generally adequate for topographical applications. However, if contour plots

are desired for applications such as stress analysis, the regions in which

meaningful contours may be drawn are often limited by the physical shape of

the object being stressed. These physical regions often do not yield a convex

shape which conforms to the physical boundaries. Any nonconvex shape may be

subdivided into two or more shapes which are convex. McCON provides an option

to restrict contour drawing to an internal convex region. This option is

similar, but opposite, to the option to prevent drawing in a noncontoured

area.

30. Figure lla shows the contours of the shearing stresses within an

embankment and its foundation. (The small crosses or tics on the drawing

represent the location of the data points. The outline of the embankment and

foundation was drawn using the "template" option). Contour lines are drawn

outside the embankment boundaries because the generated triangle mesh (shown

in Figure lib), which must result in a convex shape which encompasses all of

the data points, contains triangles beyond the physical boundaries. It is

obvious that the contour lines drawn through "space" are not desirable.

Figure llc shows the contours within the foundation. These contours were

created after restricting contour drawing to the convex region formed only by

the data points within the foundation. (The use of the option to restrict

contouring to a specific region required that the user, by use of the movable

screen "cursor", identify the four data points at the corners of the founda-

tion.) The triangle mesh is shown in Figure lid. Figure lie shows the

contours which resulted from restricting contour drawing to be entirely within
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the upper portion. The triangle mesh for the embankment portion is shown in

Figure llf. A composite drawing, as shown in Figure llg, may be produced by

first contouring the lower portion and then, without removing the paper from

the plotter, contouring the upper portion.

Handling Discontinuity Or "Fault" Boundaries

31. The preceding discussion demonstrates that the parent region, which

is defined by all of the data points, may be broken into any number of convex

regions simply by identifying which internal data points are along convex

boundaries of the subregions. A composite contour drawing may then be

produced. McCON also provides a variation of the above option for specifying

the location of connected lines which indicate where a contour discontinuity

is expected. For example, if the trend of a geologic "fault" is known, then

it would be expected that the elevation of the top of a given formational unit

(e.g. top of limestone) would be discontinuous across the "fault" (i.e.,

contour elevations should not be interpolated between data points that are on

opposite sides of the "fault"). The use of this option requires that a data

file be previously prepared. This data file must contain x,y pairs (one pair

per data file line) which define the "fault" location. If there are more than

two x,y pairs (more than one line), then the lines which connect the x,y pairs

(in the order given) must form a convex shape always turning in the right-hand

direction. (The "fault" line may not have "switchbacks.")

32. Additional nodes (which are displayed on the screen) are created at

regular intervals along each "fault" line segment. The contour plot may then

be created as a "composite" plot. First, invoke the option that contours are

restricted to be within a convex area. Only the nodes situated on the right-

hand side of the x,y pairs (from the "fault" data file) will be used to define

the contour plot. The elevations of the additionally created nodes along the

"fault" line(s) are computed using Equation 2 (with the Z, restricted to

points within the contoured area). Then, a second contour plot is prepared by

invoking the "noncontoured region" option. The non-contoured area will

consist of the nodes on the right-hand side of the "fault." The elevations of

the additional nodes are computed with the Z, restricted to points outside the

non-contoured area.
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33. Figure 12 contains a series of drawings which demonstrate contour-

ing in the vicinity of a "discontinuity" boundary. The data represent water

table elevations on either side of a vertical impermeable boundary. Since

water cannot flow across an impermeable boundary, interpolation of elevations

across the boundary should be avoided. Figure 12a shows "all" of the nodes

used to form the triangle mesh (original plus "created" nodes). The solid,

bent line (which was drawn via the "template" option) is located along the

impermeable boundary. Figure 12b shows the contour plot which would result if

no "fault" boundary was prescribed. The contour lines are continuous across

the "fault" boundary. Figure 12c shows the triangle mesh which resulted from

not including the "fault." The contour lines are discontinuous at the "fault"

boundary, but are continuous beyond the ends of the "fault" line as shown in

Figure 12d. The mesh for the "fault" boundary case is shown in Figure 12e.

Profiles

34. After a triangular mesh has been formed, it is a relatively simple

process to create an "elevation" profile along any section of the mesh. The

x,y location coordinates and the z value (elevation) for the vertices of each

triangle is then known. After the user specifies the beginning and ending

locations of the ends of the profile section, McCON computes the x,y location

of numerous (one location every 5 screen units) profile points along the

section. Equation 1 is applied to locate the triangle in which the profile

point lies. The elevation, z, to assign to each profile point is computed by

assuming that the elevation of any point within any given triangle is given

by:

z = ax + by + c (3)

where the constants a,b, and c are found by substitution of the known values

of x,y, and z at the three vertices of the triangle in which the profile point

lies. The profile drawings may either be superimposed directly on the contour

plots as shown in Figure 13a, or the (same) profile may be produced as a

separate drawing as shown in Figure 13b. Several profiles may be produced at

one time via the "GRID" option of McCON. Examples of multiple profiles are

shown in Figure 14a and Figure 14b.
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35. The user may also create a "mesh" file following completion of a

triangle mesh. The "mesh" file may be used to create additional contour plots

anI~d profiles without having to again go through the process of mesh genera-

tion. The user's guide (Appendix A) gives complete instructions for the use

and appl icat ion of McCON.
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APPENDIX A - USER'S GUIDE FOR MCCON

A floppy diskette containing the executable (MICROl.EXE and MCGRID.EXE) and
Fortran source language (MICROI.FOR, MICRO2.FOR, MICRO3.FOR, MICRO4.FOR, and
MCGRID.FOR) programs is attached to the inside back cover of this report. A
batch file (MCCON.BAT) which calls the programs into execution and a
demonstration data file (MCDEMO.DAT) is also included. To utilize the dis-
kette, follow these steps:

1. At the C: prompt create a new directory (e.g., enter MD\CONTOUR).
2. Get into the new directory (i.e., enter CD\CONTOUR).
3. Insert the diskette into the floppy drive (presumably the A drive)
4. Enter COPY A:*.*
5. Enter INSTALL (the programs will be installed on the hard drive).
6. Remove the diskette and return it to the storage envelope.
7. Enter MCCON to execute the programs.

Note: The demonstration data file, MCDEMO.DAT, may be executed by
simply entering a carriage return at all program prompts (with
the exception of entering a "Y" when requested at the outset
of the actual contouring activity).

The contouring programs are brought into execution by entering "MCCON". The
MCCON command first issues the command, MCGRID, which requests the name of the
(separately prepared) data file which contains the pertinent information and
performs certain enhancements, if requested, on the data. A file named
MAP.DAT is always created upon the exit from MCGRID. The MCCON command then
issues the command MICRO1 which accesses the MAP.DAT file and performs the ac-
tual contouring functions. You may (at the C: prompt) enter MCGRID (to
prepare a new MAP.DAT file) or MICROl (to operate on the current MAP.DAT file)
directly from the keyboard if desired.

All of the program queries listed below may be answered by a default (DEF)
response, (i.e., simply by a carriage return). The default for ALL YIN
queries is N (no). The following instructions give the default response,
where applicable, for other than Y/N queries.
Audible beeps issued by the program indicate that a carriage return must be
entered to cause the computations to proceed.

The numbers in parentheses (e.g. (1.01)) refer to the questions asked during
execution of the contouring programs.

o DATA INPUT ACTIVITY..(1.01 THRU 1.16)..

(1.01) THRU (1.06) RELATE TO THE MANNER IN WHICH THE INPUT
DATA FILE IS TO BE INTERPRETED. THE MCGRID PROGRAM ISSUES THESE PROMPTS.

(1.01a) ENTER (ORIGINAL) DATA FILE NAME (DEF=NCDENO.DAT): Execution of the
programs requires that an ASCII data file containing the x and y coordinates
and the z (elevation) values of each of the points be separately prepared.
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This file may be created via an editor or by another program. Each line of
this file must contain (as a minimum) one set of x,y, and z. The x and y
coordinates may be given in a random order. Multiple z values may be included
on a line. The order of the xy, and z values is arbitrary; however they must
be in the same order on each line within a given file. The default response
will access an example data file (MCDEMO.DAT). This file may be treated
either as a "free-field" file or as a "columnar" file (see (l.01b)).

(1.01b) IS FILE "FREE-FIELD" OR "COL UNNAR" (F(DEF) OR C ?: The data file
structure may either be "free-field" or "columnar". If the file is
"columnar", the data columns must be "right-justified". The program will ex-
amine the input data file and produce a series of "X's" to denote the columns
as shown in the following example.

(1) (2) (3) (4) (5)
XXXXXX XXXXXX XXXXX XXXXXX XXXXXXX (computer made heading)
1043.2 653.4 198.4 156.43 234.54 (1st line in data file)
986.3 1785.3 67.4 1245.52 (2nd line in data file)
etc. . .. .. ........ (etc . .. )

Presume that Column (1) is x, Column (2) is y and Columns (3),(4), and (5) are
z values. If a value is missing (e.g 2nd line Column (4)), then any contour-
ing operation (see (1.07) thru (1.13)) which involves such a missing value
will cause the entire line to be ignored (i.e. the information in the line
will be used provided that the operations do not involve a missing field).

"Free-field" files are characterized by separating the numbers by one or more
spaces or by commas or by /'s. The sample data file above, could, in free-
field format be represented as:

1043.2,653.2, 198.4, 156.43,234.54
906.3,1785.3,67.4,,1245.52

or by

1043.2 653.2 198.4 156.43 234.54
906.3 1785.3 67.4,,1245.52

If any data element is missing in a free-field file (signified by (,,)) then
the element is interpreted as "0.0"; - not as a "missing" bit of information.
ALL data in a "free-field" data file MUST BE NUMERIC.

A "columnar" data file is recommended since this form provides for data
manipulations that are not possible with a "free-field" file.

(1.02) VANT INVERSE POWER GRIDDING ? (YIN): This option is provided so that
the (random) input data points may be manipulated to create a regular rectan-
gular grid of data points. A 13X13 (15X15 if the border described under
(1.05) is retained) point grid is created. The z values (or elevations) of
the grid points are computed by the formula:

A2



J J

Zi =Z [Zj/(dij)Q] / [ [1/(dij)Q] for all dij t 0
1 1

Zi = Zj for any dj =0

where Zi is elevation at the grid point i,
Zi are the elevations at the given original points, j,
dij is the distance between point i and j,

and Q is an exponent chosen by you (usually 2).

The effect of imposing inverse power gridding is to smooth the data. This op-
tion should probably be used for cases where the original data points tend to
cluster. If good spatial coverage exists, this option is not recommended.
Also see (2.32) below for an alternate method for data smoothing.

(1.03) WANT ORIGINAL DATA POINTS "AS IS" ? (NO FILLING
OUT TO EDGE OF PLOT) (Y/N): The default (N) will cause a rectangular

border (which just surrounds the original data points) of points to be
created. The elevations (z) of the points that are created and lie on the
border are computed as discussed in (1.02) above. Generally, the addition of
these fictitious points will cause a more pleasant appearance to the contour
plot. A "Y" response will result in leaving the data points "as is", without
any border enhancements. The query for this option is not in effect when in-
verse power gridding is invoked.

(1.04) ENTER VALUE FOR Q (POWER FOR INVERSE FITTING) DEF=2: The Q value
defined under (1.02) is to be supplied to this query. This query is invoked
only when inverse power gridding is selected. Higher Q values will cause the
elevation at a grid point to be more closely related to its nearest (original
data point) neighbor. The closer neighbors should indeed have more weight in
determining the assignment of a grid point elevation, but within reasonable
limits; therefore a good value to select is "2" (the default response).

(1.05) REMOVE APRON FROM AROUND DATA POINTS ? (YIN): The default (N) will
cause a rectangular apron to be placed around the original (or, when invoked,
inverse power gridded) border (1.03). No original data points will then lie
on the extreme edge of the contour plot. The elevations of the fictitious
border points are computed as described under (1.02). A "Y" response will
cause the border to NOT be generated.

(1.06) DO NOT HONOR ORIGINAL DATA POINTS ? (YIN): The default (N), will, when
inverse power gridding is selected, retain the original given data points in
addition to the gridded points. The default response is usually recommended
since inverse power gridding tends to "chop-off" the peaks and valleys. A "Y"
response will not add the original data points to the gridded points (i.e.,
the original data points are del*ted).
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(1.07) THRU (1.14) RELATE TO THE IDENTIFICATION OF THE DATA ELEMENTS.

The following discussion refers to the sample"columnar" data file below.

1 2 3 4 56 7 8 9
XXXXX XXXX XXXX XXXXXXX X XXXXX XXXXX XXXXX XXXXX
24-Al 6226 3756 5150.23 D 14.54 13.50 23.22
24-A2 6444 3890 5160.34 D 15.43 23.45 16.45 15.34
24-A3 6489 3967 5170.33 A 17.34 24.44 13.23
24-Al 6226 3756 5150.23 D 23.22 12.80
25-Al 6422 4201 5180.33 A 14.54 12.32 15.44 13.34
... etc.

Column 1 may be thought of as the borehole label, Column 2 as the
y coordinate, Column 3 as the x coordinate, Column 4 as the ground
surface elevation, Column 5 as the aquifer identifier, and
Columns 6-9 as depths to the water surface on different dates.

(1.07) WHICH COL IS THE "IDENTIFIER" (0 IF NONE, DEF=O): The computer screen
will show the first few lines (as above) of the input data file. You may
select the column, if any, which is to be used as an identifier (i.e. the
borehole label column 1 above). If there is no column containing such infor-
mation, enter 0. If you do select a column as being the identifier column,
then in the event that the same identifier number is repeated within the file,
only the applicable information contained in the last occurrence is retained.
For example, borehole 24-Al is repeated. Therefor, the information associated
with the second entry will be used for any operations involving Columns 8 or 9
and the first entry will used for any contouring operations restricted to
Columns 1 thru 7. This option applies only to "columnar" data files. Al-
phabetic data may be contained in the "identifier" column.

(1.08) WHICH COL IS THE "SELECTOR" ? (0 IF NONE, DEF=O): A data file may be
prepared that contains multiple sets of data to be separately contoured
provided that the file contains a column that identifies the different sets.
In the above sample data set, Column 5 is the "selector" column. If one were
contouring the ground surface elevation, then a choice of "0" to this query
would be proper. If one were wishing to contour the depth to water within a
single aquifer, then the proper response would be "5". This option applies
only to "columnar" data files.

(1.09) ENTER SELECTOR "KEEP VALUE" (DEF=O): This query appears only if you
have responded with a non-zero answer to (1.08) above. Enter the characters
which identify which data set you wish to contour (i.e., for the example, en-
ter a "D" or an "A").

NOTE: The next four queries (1.10 thru 1.13) have default
responses that anticipate that the original data file
has only one x, y, and z triplet (in that order)
entered as the first items on each line.
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(1.10) WHICH COL IS -X- ? (DEF=1): Enter the number of the column which con-
tains the x coordinate (i.e. "3" in above example).

(1.11) WHICH COL IS "Y" ? (DEF=2): Enter the number of the column which con-
tains the y coordinate (i.e., "2" in above example).

(1.12) WHICH COL IS Z1 ? (-) SIGN IF DESIRED (DEF=3): You may contour the
value of a single column in the data file or the sum or difference of any
columns. A (-) sign before the column number indicates a subtraction opera-
tion. Suppose that it is desired to contour the elevation of the water table
surface on the date associated with Column 7. Then a response of "4" is
proper at this time as this will initially set z to the ground surface eleva-
tion.

(1.13) WHICH COL IS Z2 ? (FOR Z1+ OR - Z2) OR O(DEF) VHEN DONE: Enter the
number of the column (preceded by a "-" sign if necessary) which is to be
added or subtracted to Z1. A "0" response signifies that no further data
manipulations are wanted. To contour the water table surface on the date as-
sociated with Column 7, the proper response would be "-7" (i.e. contour (4)-
(7)). This query will keep repeating (up to 5 times) until a "0" response is
entered.

(1.14) ENTER NEW CHECKING DISTANCE IF DESIRED (DEF=7): The data are checked
to see if any points are at or near the same coordinate locations. If any
points are closer than (what will ultimately be) the specified (default=7
screen units) checking distance, the points are combined into a single data
point at the average elevation of the affected points. Points which have
identical coordinates are combined regardless of any specified checking dis-
tance. The default value of 7 is recommended.

(1.15a) ENTER MULTIPLIER FOR Z (RETURN IF HAPPY): Following all data calcula-
tions, the minimum and maximum z values are displayed on the screen. You may
multiply all of the z values by the constant you supply. The default is 1.0.

(1.15b) ENTER MULTIPLIERS FOR X AND Y (RETURN IF HAPPY): The minimum and max-
imum x and y values (and their differences) are displayed on the screen. To
change these values, enter a pair of constants (positive or negative,
separated by a comma or space). All x and y coordinates will be multiplied by
these constants. A negative multiplier will invert the (indicated) axis. The
default response (1.0,1.0) will cause a file named MAP.DAT (which contains the
x,y, and z values of the points to be contoured) to be created (or replaced)
and execution to be transferred to the contouring activity.

(1.16) WANT NORMAL(N) OR FINE(F) INVERSE POWER DISTANCE
GRIDDING (DEF=N) ? (F OR N): The default (M) response will generate a

13X13 point rectangular grid of points (see 1.02). The elevations of those
points are computed by inverse power distance averaging. A response of "F"
will cause a finer mesh to be created. The square of number of points on an
edge of the grid plus the number of original points (if retained) will be set
up to, but not exceeding, 999 points.
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o CONTOURING ACTIVITY..(2.01 THRU 2.44).. PROGRAM MICRO1 ISSUES THESE PROMPTS.

(2.01) THRU (2.20) REQUEST INFO TO PREPARE THE CONTOUR PLOT

(2.01) ENTER DATA FILE NAME. FIRST DEFAULTS TO 'NAP. DAT'
THEN TO LAST FILE NAMED.

OR ENTER 'TRIPLE' TO RE-CONTOUR A TRIPLE TRIANGLE MESH
OR ENTER "*D(raw)" TO DRAW A PREVIOUSLY SAVED PROFILE
OR ENTER '*f(ake)' TO CREATE A PROFILE FROM A PREVIOUSLY

GENERATED AND SAVED MESH
OR ENTER '*G(rid)' TO DRAW GRID BOX PROFILES (A MESH MUST

HAVE BEEN PREVIOUSLY SAVED)
OR ENTER '*R(econ)' TO REDRAW THE CONTOURS FROM A

PREVIOUSLY SAVED MESH.
OR ENTER 'S' TO STOP: Enter a file name or one of the following.

(1) A carriage return will default to the file MAP.DAT which is normally
created during the previous phase of program execution. (2) If you are re-
contouring a "triple triangle mesh" (see 2.32) enter "TRIPLE". (3) A response
of *D (see 2.23) will enable you to re-draw a previously generated and saved
profile (see 2.26). (4) A response of *M will enable you to create new
profiles from meshes that have been previously saved (see 2.21) without having
to re-generate the contours. (5) A response of *G (see 2.41) will provide a
means to generate multiple profiles (horizontally and vertically) on the same
drawing provided you have previously saved a mesh. (6) A response of *R (see
2.24a) will redraw the contours provided you have previously saved a mesh (see
2.21). The contour intervals may be changed. (7) An "S" response exits
McCON.

(2.02) ENTER COLOR FOR LINE WORK (DEF=YELLOV): The default color for line
drawing on the screen is yellow. Permissible responses are 'RED',
'BLUE','WHITE','CYAN','GREEN','YELLOW','BLACK', or 'MAGENTA'.

(2.02) ENTER BACKGROUND COLOR (DEF=BLACK): Same as above for background color.

(2.03) ENTER 1 OR 2 WHERE 1 IS FOR SMOOTH CONTOURS (DEF=1)
AND 2 IS FOR SHARP CONTOURS: The default is 1. A

response of 2 prevents smoothing of the contours. This response would be ap-
plicable for contouring graded terraces, or embankments and the like.

(2.04) ENTER 1 FOR SCREEN. 2 FOR PLOTTER (DEF=1).: The output may be directed
either to the screen or to a plotter.

(2.05) ENTER SIZE REDUCTION FACTOR (DEF=100)
(NUMBER BETWEEN 1-100): Drawings directed to the plotter may be

reduced in size as a proportion tc the nuimber sýlectý.d. A response of 100
will give full sized page drawings.

(2.06) PAPER SIZE ? ('A'=SMALL, 'B'=LARGE) (DEF=A): This program is designed
to drive small flatbed plotters. An "A" respense means to plot on 8.5 inch by
11 inch size paper. "B" indicates 11 inch by 17 inch paper. Depending on the
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configuration of your plotter, you may also need to set plotter "switches" for
different paper sizes.

(2.07) WANT PLOT IN SINGLE COLOR ONLY (Y/N):Multiple-pen plotters may be set
to draw using different pen colors. However, if you are preparing plots to be
reproduced in monochrome, you may wish to respond "Y".

(2.08) THE ABOVE ARE USED TO CHOOSE A SCALE TO FILL THE SCREEN.
WANT TO CHANGE THESE VALUES ? (YIN): The program computes (and

displays) the minimum and maximum x and y coordinates of the data points. A
scale is then automatically computed such that the resulting contour plot will
"fill" the screen. A response of "Y" to this query will enable you to change
the scale. This option may be important if you are planning to produce
several drawings which you wish to be to the same scale. If you respond "Y",
you will be queried to supply new minimum and maximum x and y limits.

(2.09) DO YOU WANT TO DESCRIBE AN INTERNAL CONVEX AREA
TO CONTAIN ALL CONTOURING ? (YIN): A "Y" response indicates that you

want to restrict the area in which contours will be drawn. The location of
all of the original plus grid plus border points will appear on the screen.
The following question (2.10) will then be asked.

(2.10) ENTER i OF POINTS TO DESCRIBE AREA (DEF=0)
OR ENTER NAAE OF A "FAULT" FILE: Three or more points are required to

describe the area. The default "0" will skip to query (2.12). A numeric non-
zero response will cause query (2.11) to be asked. If you respond with a file
name (of a previously prepared "fault" file) that file must consist of a
series of x,y pairs (in the same units as the original data) which define a
boundary to "cut" through the original (plus gridded) points. The order of
the x,y pairs (one pair per data file line) must be such that the original
(plus gridded) points one wishes to retain are on or are to the right-hand
side of all the lines connecting (in order given) the x,y pairs. The bound-
aries defined by the x,y pairs are not required to "close". New "fictitious"
points are generated (and displayed on the screen) at regular spacing between
the x,y pairs. The elevation (z) of these "fictitious" points are computed
via the inverse power equation (1.02), but only the "retained " points are
used to make the estimate. The normal use for specifying a "fault" file is
to break the contour plot into two areas. The first area is contoured by
specifying that there is an "area to contain all contouring" (2.09) and then
using a "fault" file to define this area. The contour plot will then consist
of contour lines drawn up to the boundary defined by the x,y pairs. The
elevations at the "fictitious" points along the boundary are estimated using
only the elevations of the points within the "area to contain all contouring".
The output should be sent to the plotter. Then the second area is contoured
by specifying a "non-contoured area" as described by (2.12) below. Specify-
ing the same "fault" file will result in a another contour plot in which the
contour lines are only drawn outside of the "non-contoured area" (i.e., within
the region excluded from the first area). The elevations along the (same)
boundary points are estimated using only the elevations of the points outside
of the "non-contoured area". Again, the output should be sent to the plotter,
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but do not replace the paper. Generally, the composite contour plots will be
discontinuous across the "fault" boundaries.

(2.11) DESCRIBE AREA BY POSITIONING CURSOR AT LOWER LEFT OF
POINTS (IN A COUNTERCLOCKWISE MANNER) AND PRESSING "A".
(CURSOR IS MOVED WITH ARROV KEYS OR -, 6, (, AND ) KEYS.
--- THE -, 6, f. AND > KEYS GIVE FINE MOVEMENT): Proceed around the

required area in a counterclockwise fashion by placing the cursor just to the
lower left of each of the points which will define the area. You will see a
cross appear at the selected points after striking "A" at each point.

(2.12) IS THERE A NON-CONTOURED AREA (YIN): A "Y" response will let you
proceed to describe an internal convex area in which no contours will be
drawn. Queries (2.10) and (2.11) will follow a "Y" answer.

(2.13) EN'TKR BEGINNING CONTOUR, CONTOUR INTERVAL, HEAVY LINE
INTERVAL & NO. CONTOURS. (0 MEANS SPAN RANGE OF ELEVATIONS):
OR 'H' FOR NO CONTOURING (DEF=AUTO) (H FOR HELP) -- ): The minimum and

maximum elevations are shown on the screen. You choose the beginning contour
elevation, the contour interval (either as a positive or negative value), the
"heavy line" interval, and the number of contour lines to be drawn. The
"heavy line" interval must be a multiple of the contour interval. These
"heavy" lines will plot in a different color on the video screen or be drawn
as thick lines on the plotter. A zero entry for the number of lines to be
drawn is interpreted to mean that contour lines will continue to be drawn
starting at the beginning contour value, incrementing by the contour interval
until the range of elevations is spanned. For example, presume that the
screen shows that the minimum elevation is 138 ft. and the maximum elevation
is 243 ft. A response of 140,10,50,0 would cause the 140, 150, 160, .. 230,
and 240 (ft.) contours to be drawn. The 150 and 200 ft. contours would be
"heavy." A reiponse of 154,2,10,10 would result in the 154, 156, 158, .. 170,
and 172 (ft.) contours to be drawn with the 160 and 170 ft contours to be
"heavy." A response of 200,2,2,1 would result in only the 200 (ft.) contour
to be drawn. The default response will result in automatic scaling. The con-
tour interval will be set to be evenly divisible by 2,4,5, or 10 and the num-
ber of contours not to exceed 13. The default response would cause the 140,
150, .. 240 (ft.) contours to be drawn.

(2.14) LEAVE BOUNDARY OF CONTOURED REGION UNDRAWN ? (YIN): The default (N)
will cause the lines which define the convex outer boundary of the data points
to be drawn. All contour lines lie within this boundary. A "Y" response will
result in no drawn outer boundary and the contour lines will be left
"dangling" at edges.

(2.15) DO YOU VISH TO DRAW A TEMPLATE ? (YIN): This option provides a way to
enhance the resulting contour plot with some "art-work". If a "Y" response is
given, the following query will appear.

(2.16) ENTER TEMPLATE DATA FILE NAME (DEF=TMPLT.DAT): Enter the name of the
file which contains the information to draw the "art-work". This file (which
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must be previously prepared) consists of a set of x and y coordinates (in the
same units as the original contour data) along with an indicator to raise and
lower the pen. If the file looked like:

100 100 1
100 150 1
200 150 -1
300 200 1
300 500 -1

a line would be drawn from (100,100) to (100,150). Another line would be drawn
from (100,150) to (200,150). The pen would then be raised (the -1 means go to
the next coordinate with pen up; a 1 means pen down) and positioned at
(300,200). A line would then be drawn from (300,200) to (300,500). This op-
tion provides a way to add physical features (such as building locations) to
the drawing.

(2.17a4 WANT TO SEE ELEVATIONS PLOTTED ? (YIN): A "Y" response will cause the
z values (elevations) to be printed on the drawing. If the data points are
close together, the drawing may become cluttered when this option is used.

(2.17b) WANT LABELS PLOTTED? (YIN): A "Y" response will cause the labels (or
identifiers), if any, of the original data points to be printed on the draw-
ing. Again, the drawing may become cluttered if the data points are close
together.

(2.17c) LEAVE X-Y AXES ANNOTATIONS OFF ? (YIN): The X and Y axes may be
labeled with tic marks and coordinate values if desired. The coordinate
values which are printed are automatically calculated as "nice" numbers.

(2.18) LEAVE ELEVATION TIC'S AT DATA PTS OFF TOO ? (Y/N)
(ENTER 'A' TO INCLUDE GRID POINTS ALSO): The default (N) causes small

crosses (tic's) to be drawn at the location of the ORIGINAL data points. A
"Y" response will cause the tic's to remain undrawn. A response of "A" will
cause the ORIGINAL PLUS ADDED DATA POINTS tic's to be drawn.

(2.19) ENTER TITLE OF PLOT-- (IF NONE, HIT RETURN): The title of the plot (if
any) will be printed on the drawing.

(2.2P,' SKIP LEGEND ? (YIN): The contours lines F-e labeled "A", "B", etc..
The T.egend (which will be printed on the right margin of the contour plot)
lists the numerical value of the labels.

(2.21) THRU (2.44) RELATE TO OPERATIONS FOLLOWING THE
COMPLETION OF THE TRIANGLE MESHES AND THE PRODUCTION OF
THE CONTOUR PLOTS.

(2.21) DO YOU WANT TO SAVE THIS MESH (SO THAT YOU MAY
LATER DRAW OTHER PROFILES) ? (YIN): This query occurs after the con-

touring is completed. A response of "Y" will let you save certain results of
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the mesh generation which will enable you to later rapidly create profiles
along any section of the mesh. If "Y" is the response the following question
appears.

(2.22) ENTER A FILE NAME IN WHICH TO STORE THE MESH.
(DEF=M.MSH): Choose a file name in which the mesh generation data

will be stored. The default file name is M.MSH.

(2.23 WANT TO DRAW A PROFILE ? (YIN): A "Y" response indicates you wish to
create a profile of the elevation data from some given point to another point.
This query will occur following the completion of a contour plot or as a
result of the *M(ake) option discussed under (2.01). Further questions about
the nature of the profile will ensue.

(2.24a) WANT TO REDRAW THE CONITOURS ? (YIN): A "Y" response will permit the
contours to be redrawn (provided a "mesh" was previously saved). The contour
interval may be changed if desired.

(2.24b) WANT THE VOLUME UNDER THE MESH ? (YIN): The volume of the space con-
tained between some reference elevation (next query) and the contoured eleva-
tion for the entire mesh area may be computed. The units of the volume are in
terms of the units implied in the original data file.

(2.24c) ENTER REFERENCE 'BASE' ELEVATION (DEFO.O): The minimum elevation of
all data points is shown on the screen. Enter the elevation you wish to be
used as the reference for volume calculations. The default response will
ca-Ase an elevation of 0.0 to be used as the reference. After the profile is
drawn, the volume will be printed at the bottom of the drawing as will the
area of the mesh and the average elevation (the average elevation is the
elevation which, if used as the reference elevation, would give a volume of
zero).

(2.25a) ARE PROFILE LINE ENDPOINTS TO BE LOCATED WITH THE CURSOR (C)
OR FROM A NAMED FILE (F) ? (DEF=C): The endpoints of the profile line

may be located either by positioning the crosshair cursor or by supplying the
(x,y) coordinates of the two ends. If the response is "C" (for cursor),
queries (2.25b), (2.25c) and (2.25d) will be issued. If the response is "F"
(for file), you will be asked the name of a one line file containing the x-y
coordinates of the endpoints (i.e., xi,yi - x2,yz) or you may respond that the
file name is CON (for console) and directly type in the endpoint coordinates.

(2.25b) WANT CURSOR TO INDICATE NEAREST (TO UPPER RIGHT)
DATA NODE POINT ? (YIN): The data node points will be displayed on

the screen. A "Y" response will cause the location of profile endpoints to be
positioned exactly on the node point located closest (to the upper right) of
the crosshair cursor. A "N" response will position the profile endpoints at
the position of the crosshair cursor.
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(2.25c) POSITION CURSOR AT 1ST END OF PROFILE LINE AND HIT RETURN
.. USE <,), ,AND 6 KEYS TO 'FINE' POSITION CURSOR: Position the cursor

at one end of the line defining the section along which you want a profile.
Move the cursor with the "arrow" keys or, for fine movement, with the (,>,
or 6 keys. Strike the "return" key when cursor is properly located.

(2.25d) POSITION CURSOR AT 2ND END OF PROF. LINE AND HIT RETURN: Same as
above except to locate other end of profile line.

(2.26) Want profile (D)rawn on this plot, sent to
(F)ile or (B)oth ? (Enter D,F or B) DEF=D: When this question is

asked, a plot of the data points will be visible on the screen. A response of
"D" will cause the profile to be drawn (after a question regarding the scale
of the drawing) directly on the current plot skewed along the positions indi-
cated via query (2.25a). A response of "F" will send the profile data to a
file (which is named by (2.27). Profiles saved via the "F" response may be
drawn later by responding *D(raw) to query (2.01). A response of "B" will
cause both actions ("D" and "F") to occur.

(2.27) ENTER A FILE NAME (DEF=D.PRO): Enter a file name in which to store the
profile data. The file name entered here will be required by the *D(raw)
response to query (2.01).

(2.28) ENTER A ONE ITNE DESCRIPTION: The description you enter will be
retained in the file named above (2.27) and will, when the profile is redrawn
via the *D(raw) response to (2.01) be printed at the top of the drawing. If
no description is desired press the "return" key.

(2.29) ENTER SECTION LABEL (LIKE A FOR A-A): The section label you enter will
be retained in the file named by (2.27). This label will also be placed at
the ends of the profile section on the drawing showing the data point loca-
tions.

(2.30) ENTER Y-AXIS LABEL (DEF=ELEVATION): When the profile is redrawn via
the *D(raw) response to (2.01) this description will be printed as the label
of the "elevation" axis.

(2.31) ENTER YOUR MIN AND MAX PROFILE ELEVATIONS
(DEF=MIN AND MAX ELEVATION OF ALL POINTS ON PLOT) : The minimum and

maximum elevations for the all data points within the entire mesh and along
the profile line are shown on the screen. The values you chose will influence
the "scale' of the resulting profile.

(2.32) WANT TO GENERATE A TRIPLE TRIANGLE MESH ? (YIN): This option provides
yet another method to "massage" the original input data (i.e. an alternate to
the inverse power scheme discussed under (1.02)). All contouring is ac-
complished by creating a mesh of triangles which connect every data point
(original plus grid points if any). The effect of a positive response to this
query 4s to add a (fictitious) data point at the centroid of each of the "old"
triangles. A file named "TRIPLE" which consists of the old plus the
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"fictitious" points is created. When the program cycles back to (2.01) you
must respond with "TRIPLE" to create a new contour plot that considers the new
points. This option may also be used to refine "inverse power" grids. If the
response is "Y" the following question is asked.

(2.33) LINEAR OR INVERSE SQUARE RULE ? (L OR I) DEF=L: The elevation of the
centroid of the "triple triangles" may be computed in two ways. A "L"
response will compute the elevation, Zc, of the centroid via the equation,
Zc = a + bx + cy, where the constants a, b, and c are determined by substitu-
tion of the x, y, and z values at the nodes of the triangle containing the
centroid. A response of "I" will cause the centroid elevation to be computed
via the "inverse power" equation given under (1.02) using only the three
points which define the triangle. The default is "L".

(2.34) DO YOU WANT TO DRAW THE MESH OF TRIANGLES ? (Y/N): A response of "Y"
will cause the triangle mesh to be drawn.

(2.35a) WANT TO DRAW A PREVIOUSLY SAVED PROFILE ? (YIN): This is the query
you will get by using the *D(raw) response to (2.01). Answer "Y" to create
page size profiles of "saved" profiles.

(2.35b) 1ST PROFILE OF A SERIES ON SAME PLOT ? (YIN): More than one profile
may be drawn on the same plot. This option will provide a means to retain the
same scaling parameters for multiple profiles. Answer "Y" for the first
profile to be drawn; "N" responses from that time on will cause subsequent
profiles to be drawn on the same screen (or page).

(2.36) ENTER SAVED DATA FILE'S NAME (OR "Q" TO QUIT) DEF=D.PRO: Enter the
name of a previously saved "profile" data file or enter "Q" to return to query
(2.01).

(2.37) WANT THE PROFILE STRETCHED TO FILL THE PAGE ? (Y/N): The default
response (N) will let you draw this and subsequent profiles to the same
horizontal scale, i.e., if one profile is long(:r than another, the drawings
will also be of different widths. A response of "Y" will cause each profile
to fill the page width.

(2.38) ENTER YOUR ZMIN AND ZMAX (DEF=AUTO): The minimum and maximum eleva-
tions encountered along the profile section are shown on the screen. Enter
the values you wish to see as the minimum and maximum values for plotting pur-
poses. The default response will cause automatic scaling.

(2.39) HOW MANY Z UNITS PER PLOT INCH (DEF=AUTO): Enter the number of verti-
cal (elevation) units per (approximate) plot inch. The resulting plot may not
be more juan 5 inches tall. An entry which would result in a plot in excess
of 5 inches will be rejected and this query will again appear. The default
response will cause automatic scaling.

(2.40) ENTER NAME OF "MESH" FILE (DEF=M.MSH OR "Q" TO QUIT): This query will
result when responding either *M(ake) or *G(rid) to (2.01). Enter the name of
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the file in which mesh data was previously stored (2.22). The default will
assign "M.MSH" as the file name.

(2.41) WANT TO DRAW GRID BOX PROFILES ? (YIN): This option permits the simul-
taneous creation and drawing of multiple profiles located within a rectangular
grid box of your choosing. A response of "Y" will cause a request for the
"MESH" (see 2.40) file. You will also be asked (see 2.41a) to describe the
box dimensions in which the profiles are to reside.

(2.41a) ENTER PROFILE GRID BOX ORIGIN OF COORDINATES, ANGLE OF BOX TO HORZ,
LENGTH OF BOX, & HEIGHT. (X, Y, ANG, L,H)
OR ENTER 'S' FOR SAME AS LAST TIME (DEF=AUTO): Enter the coordinates of the
lower left corner of the box in which the grid profiles are to be drawn (in
terms of original data coordinates) , the angle the box makes with the
horizontal (usually 0), the length of the box and the height of the box. En-
ter 'S' to use same grid box as previous. The default response will generate
a box which fits inside the span of the data.

(2.42) WANT PARALLEL (TO BASE) OR NORMAL GRIDS ?
INPUT P OR N (DEF=P): Respond appropriately for the required set of

profiles. A response of P will cause the profiles to be drawn parallel to the
base of the grid box. A response of N causes the profiles to be drawn normal
to the base of the grid box.

(2.43) HOW MANY PROFILES ON THE PAGE ? (DEF=11): Enter the number, n, of
profiles to be created. The profiles are evenly spaced with the 1st and last
profiles being drawn just slightly inside the appropriate edge boundaries of
the mesh. The default response of "11" will result in 11 profiles drawn
(horizontally or vertically) centered on the middle of the region. A series
of 'n' files will automatically be created (for further processing under the
*D main menu (see 2.01) option). These files are named with the same root as
the ??.MSH file (see 2.41) with the extension .OP, .1P, etc., (for profiles
drawn parallel to the base of the grid and .ON, .1N, etc. for profiles drawn
normal to the base of the grid). That is, if the mesh file is named M.MSH and
5 profiles parallel to the base of the grid box are to be created, the profile
files will be named M.0P, M.lP, M.2P, M.3P, and M.4P. These files may then be
selected (see 2.36) to prepare individual profiles under the *D option (see
2.01).

(2.44) ENTER SCALE EXAGERRATTON FACTOR (DEF=1.0): The default response (1.0)
will result in the 'height' of the profiles to be about 1/2 inch (maximum).
The value of your response is used to cause an exaggeration to the height of
the profiles.
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APPENDIX B. FORTRAN LISTING FOR McCON

CCO
C.
C A CONTOURING PROGRAM ...
C WRITTEN BY
C JOHN B. PALMERTON
C GEOTECHNICAL LABORATORY
C WATERWAYS EXPERIMENT STATION
C U.S. ARMY CORPS OF ENGINEERS
C VICKSBURG, MISSISSIPPI
C .AUG 1991
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
C
C.. THIS PROGRAM REQUIRES A SET OF (N) X-Y-ELEV DATA POINTS

I.AG IS jCREATED WHI CH CONNECT THE DATA POINTS INTO TRIANGýS
T: HEDT INGL ýS PIJLLCOMFLETELY OCUYTHE CONVEX REGION D NE~D

C. BY HEXER R lNS. TEGID IS CREATED BY-
C . 1 . CREATING A SEEDTRIANGLE WITH EDGE S 1-2 -3 WLAýLD COUNTERCLKWSE
C . 2. IN ORDER OF EDGES FORMING NEW TRIANGLES BY S L CTING THE POIN
C. WHICH LE OUTS ID Q THE EDGE OF THE GENERATING TRIANGLE
C. AND FORMISTHE LARGE SANGLE WITH THAT EDGE
C. 3. REPEATING THIS PROCESS FORIALL EDGES OF ALL TRIANGLES UNTIL
C. EDGES ARE SHARED BY TWO TRIANGLES OR A CONVEX BOUNDARY IS

C FORMED.
E .CNTOURINGIS DONE 6YASSUMING A LINEAR JNTERPOL Ar ION OF ELV
A. BTWEEN TR IANGLE VERTI CES. AS EACH NEW RIANGL LIs FORMED HE
C. CONTOUR LINES WHICH CROSS THE SHARED EDGE ARE ARE DRAWN AS EITHER
C. STRAIGHT LINES OR CIRCULAR SEGMENTS. IIF THE USER WISHES TO
C. INSURE THAT ALL CONTOURS ARE STRAIGHT LINES BETWEEN I NTERPOLATION

S?ýj01IHVjjfýf~ USEFUL FOR REPRESENTING
C.
C:.......DEFINITION OF SOME PARAMETERS
C

ý: flý(ý(Jjllll----- g ~NATEj AND ELEVAj I ORI $pj VONT

C. VERTEXIM, ) --------POINTS IIJ ANT VSERTICES 0 RAGEMNIRD
C. COUNTERCLOCKWISE
C. NODE(I]-----------LINKED LIST OF THE NUMBERS OF THE ENDPOINTS

WHICH HAVE THE OTHER END AT POINT I.
OM NONT?ýgýNC.CL(5O) , IANNS,FACT,PX,PY,PZT,CLS

ComMON/OW /1PO
COMMNIUNNCON,3 LC; O N (999),MED,MCON

COMMON/OVICE DE V RCX PCY PSFT COLOR,CLRBCK,PSIZE,LPEN(8)
COMMON/KOLOR/COLf COQ2 C6L3.C6L4
COMMON/WINDO/XWMIA XWMAX YWflIN YWMAX
~MPON DAR A~MI ý69ANJUDMAX,FSOFT

CHARACTER IS 0V 4 tL 4i NC'1
CHARACTER FNME jý,BNME &1?FMhE'14
CHARACTER COLOR 4CLRBCK PSIZV 1

CHARACTER COL a¶COL2' 4,COL3*&.COL4*4

8ATA COL ;YELL , BLAC' .'RED ','CYAN' .'GREE' ,'WHIT'. 'MAGE' ,'BLUE'/
DATA IRT /0DEL 5,

FNME=:
BNME:' MAP. DAT'
5933 INT '?ý',ENTER A"Y
RE D ýAl) )
IF IA ASEQ GO TO,5?38
IFIIANS.Eo:'y' I PRINT. SET CAPSLOCK U
GO TO 593 3

DO 88 1:1.72
DO 8J,5

88 IBNI8I,Jj~l:O5

XWA X: = O
YWMIN:O.
YWMAX:780.
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PRINT' .: ..... PLEA$E NOTE Y' NPRINT:.,FOR O'JE5TION-5 THAT ARE T6BA~RDY R'
PRINT' :NY.ýESPONSE,(INý.UDING A CARRIAGE RETURN) OTHER THAN'
PRINT'.! V MýANS 'NO .A BEEP MEANS HIT RETURN TO CONTINUE.'
PRINT', (2Oil~
PRINT, .'ENTER DATA FILE NAME. FIRST DEFAULTS TO ''MAP.OAT''
PRINT', THEN TO LAST FILE NAMED.
PRINT2. OR ENTER ''JRIPLE', TO USE TRIPLE TRIANGLE MESH:
PqINT'.!Of ENTER '' D raw)' TO DRAW A PREVOIUSLY SAVED

+ PROFIRESLY R 'Mk)" TO CREATE A PROFILE FROM A'.

PRINT~ ,, ENERATED AN SAVED MESH'
fRINT';'OR ENTER "'G(rid) TO DRAW GRID BOX PROFIES (A MESH',

PRINJ 'OR ENTER "'tRfecon)' T RA R A'
PRINI I;' PREVIOUSLY SOVED MESH.'

P 'ý, OR ENTER ''S' TO S TOP)
IF tFNME .EQ.' ~THEN
REWIN I

N 9 i E=TAý.A~j, ATUS='OLD',ERR:1881)
1881 N 9 Ez TEO¶ STATV 'OLD',ERR=1882)

1882 N 1V!V ( Jt S='OLD'..ERR=1883)
1883 OPEN V1LE= SKYNK STf US5'OLD',ERR=I884)

1884 SR19IE iAFN; TUS='OLD',ERR=1885)

1885 ffNýATUS='OLD',ERR=1886)

1886 DI~N 9 %E LD ATUS= OLD',ERR=I887)
CLSNSAU= O

1887 CONTINUE'
JTOP
IF NCOLER.EQ.0) THEN
NC LER~j
PRINT*, COLOR CHOICES ARE: RE YELLOW BLUE MAGENTOCYAN'
PRINT* ' BLAWKGREEh! AN?6 WHITE
ýRINT ' A\)'RCOO
RE 8.92 Eý1Tý COL OR FOR LINE WORK (DEF=YELLOW)

IFIOLR.E.f: A8~ N D.CCOLOR.VE E'BýUE'AND.COLOR VE WIT'.AND.
+E8OLOU .EMAGE.AND COLOR. NJ. ELL AND COLQR NE, CYANO.AND.
+cOLO. V ?E~ 'AND COLOR.NE'JLAC' 1 COLOR- Y LLFPRIN A \ 202)J ENTER BACKGROUND COLOR RDE=BLACK)
READ '(A41 tI C~
IF CLRCK.E6. RED CLROCK:'ED
IF CLRBCKFO'C.GREN,) CLRBCK= GREE'
IFI CLRBCK:NE.'qED 'AND.CLRBCK.NE.%~UE',AND.CLRQCK.NE.'YHIT',

+AND CLR§CK NE ,MAGE, AND .CLRICK.Nj: YELL, AND CLRB~K.NE: CYAN.
+AND CLRoCK:NE :'RE ':AND .CLR CK.NE: BLAC' CL BK= BLAC'
DO18904 1=1.8
IF (COLOR.EQ.COL( I]3:
IF CLRBCK.EQ.COL iii) KK=II

8904 88NTýNEij,=Jj*

PFL.I f.l L:L-8
LOL1:(0L1 L)

ýF ý JIJiNE.COLOR.AND.COLI.NE.CLRBCK) GO TO 7701

ýFfL.OT.A8 L=L-8

IPýtC ~L2' NE.COLOR.AND.COL2.NE.CLRBCK.AND.COL2.NE.COLI) 00 TO 7703
7702 CONT NU~
7703 DO 7704 1=1.8

COL3=COL III
LFC ECP N.HýN,1RC.N.O3N.O1

IF14 COD CO6RN L2 N 7 RC.N.OL3N.O
7704 CON IN~i
7705 COL4=COLOR
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IFFIFNME.EO' M' G'O 10 7777

ý ý9ýFILE=FNME,STATU$:'OLD' ,ERR=567'i

567 INDOO
568 C ONTI NUý

R AD 9,1 A14)) FMME
R Aý 9, I 1S
RIA 9:1;1
OPEN 8§FJ I.E j~jNFOr A'

189 WR IEI 8i,;A) 11

CLIS 89
A NR llo5i i %STORAM EXPECTS UP TO 999 NODES IN FILE' MAP.DAT:'
PRINT:,' MAP.DATIs IA FREE FIELD FILI OF X Y.Z VALUES--jSET,
PRINT, PER LINE. THE DOINTS WILL BE SCALED TO IT SCREEN.
PRINT*,' TEMPLATES MAY BE DRAWN ON THE CONTOUR MAP. THE TFMPLfTE
PR INT', DATAXMUST BE IN A EPARAT FILE;7 A.FREE F IE FL
PRINT~,:, OF- ,EN- VALOE A NEMAI~~E V ALUE NDI

PINT', TE EAYD OF A T PLAt E PE S~ TO NEXT PQIoTTi.
PRINJ': USE SAME COORA DNAT IA'L PAPS1SCLEFOR MIAP.DAT

ýF N.ýQQ)THEN
1IT.T ---DATA FILE ',FNME,' NOT FOUND---'

I .. 81ATA ILE IS ',FNME,'

IFjNME.EQ.'TRIPLE') IPOW:1
876 CONTINYE

JNC= 1
NC=:0
IF JNC.E.: NC:1
IF JNC.8 EI Nj NC1
IF JNCtEQ.'2' NC:?OR8. ;. NC.E .2) GO TO 877

877 j NTIIUE

ýý;jiNC)GT 1) QDEL:1.

7777 CONTINUý
PRINit, FO THE OUTPUT ..........

+ I2N4 ~It I FOR SCREEN. 2 FOR PLOTTER (DEF=1) )

PRINT', ..... WAIT'

MM .10

IF MM:~Q 2.1
J FMMEQ~i R V=EPS'
EU INb 0§

PCY=1.O
PC EPq.2) THEN

5008 PRINT~'2p, ENTER SIZE REDUCTION FACTOR IDEF=100)'
P. IN & !I BETWN 1-1001 FOR PLOTT R )l

F IR.

WRIT 14 ~AlO PERt
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FEWINC 43
REA0143.'.ERR=5O0QSJFCy'

ENIF

PPC 100.

2.11 PCO AR SIZE ? (''A'':SMALL.''B'':LARGE) (DEF:A)
R Al E
MPSIPS IZE A:'A'

PRfN A 20)WANT PLOT IN SINGLE COLOR ONLY ? (YIN)
READ * 22Ii
IF 1WN2.NE.'Yol THEN
DO 804 I=1.8

8004 LPEN~jJJ :
P INT, , [NjISUSED 10 DFAW CONTOURS ANiý LEGEND.' S.P l.O SDTA Tic PqN S tLA ON.PR N ,' N3 IS TJflPLATE$,IRPN4 jS P POFILES

PRINT" PEN4 S HORIZONTAL (PARALLEL I GRID PROFILES'
PRINT:;"PE12 IS VERTICAL NORIIAL GRI PROFILES
PRINT',
rRNT 450,IIAKE SURE YOU KNOW WHAT IS IN THE PEN HOLDER!'

CALL UAELL
ýNALL UPAUSE
F I~ANS.EQ.'Y') THEN

8002LEN =

YU89I Nx:1ý 0 .PCY

+ R.FNME. ht*OR) THEN

CA~ osTd AýT
IF FNME.EQ., tDj CALL OUTPROPMtIJIF FNME E&Q~ J CALL INPRO M~A ZMIN,MM,XM1INX,XMAXX,YMINY.

+ Y AXY t 0
IF FN~t.E6. 'G') CALL FENCE(ZtiAX,ZfiIN,MMt,XMiINX,XiAXX,YMjINY,

+ PAMXY, SM.Q:0p
IF FNE.E.R CALL FENCE(ZMAX,ZtIIN,MM,XMINX,X?¶AXX,YMINY.

+ YMAXY SO1)
CAL P(48"0
GO V~

222 FP1! ?¶TA Nfj L

0. PRINT*,'ENTER EPRINT TO SEND TO PLOTTER'
IF MM E03 J STOP
CL SEI 9)
GO TO i
STOP
END

C SUBROUJINE CONTER(Z INT)
COMM~ON 11Ri l B

HIM~ (99tý 9 Y 999lZ(999),CX(3V.CY(3),CZ(3),

&M 8 N i N, L Nl , H A 'PTCL
mm Ct NU X IN' A ,IRD(1O0],KRD,AVX,AVY

COMMON/ODELLNbE 1 6 NAV NPMAX
COMlMON DVISýMV1 , PCY; P F COLOR, CLRBCK .PSIZELPEN(8)

COMON OL C L 00 C L~ ý6L

MMONWINO ýW 4N X WIAX ,YWhIN.YWMAX

DIMNSO P IYPI(2)
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'hARACTEF CL'4O:,r 4( '
CH4RACIEF DEV 4. COLOR 4. RBCQ Y.P5ZE'!
IN1ErýR IDEVERTEX. ý1,J2,P3.F
OPEN SI.ILE= SAVCON

~~ ~0O

820 NODE ):=0 1N

M IRT=1

IIBLNUM( 1):0
DO 9 50 J 2, KRD
NP=IRN(JJ)

Z~l~l *Y(I1-AVY)'12
NIflfD.:. RD0JJ-01).AND.ID.E.IRD(JJ) THEN
IL=IL+ f
ND 

F952 CONTINUE 1IILSE
IFCONTINUE'
10 D200 L=1,3
IF JL EO. I THEN

6 I IF

ýM1,IS(1).LT.0) GO TO 200

9916 NCRIC=0
8810 CONI INUE

C SET UMINO2AO L.QUAL TO 15 DEGREES
ASM=1:30 EM
CXl=X VRTEX flIS 1
U X2: EI X NS

Dl= I XACX2~ *2+ C -ICY2)~'2

0 8ýN L J;O THEN
F EQ LCOA(LRf GO TO 708

707 CONINUE
00 TO 5
ND F

708 CONT INUE
LLIN=0

C A=CXl CY2AY I)+C2ti~ktt)-CYI)hX(I)'ICYI-CY2)
C...t ~ AL: ,,A.~LE.1.0~ TO 250

.IA TQ 0011G TO 250
C .......... I A B..........

b2=(X- I))"2+ CY1-Y (Ii] '2
SD: iCX2-X 1 11 '2+I CY2-Y xIi'2
IF IDASMAEI .11 ADz D2.SD
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C 1i1F STAT;MjNT ABOVE TO MINIMIZE PERIMETER OF T;IANGLEI
C fj$l STALEMENT B LOW TO MAXIMIZE YFRTEi ANGI E OF TRIANGLE

IF'IDASM.EOQf I AD =.iS2+503-SD1~lSQRT(SD2'GD.3
IF(AD.GE.ASM I GO TO 250

c .... N RTRACGO'TO~fiB

8816 ýON'T'NQIE-'.

KN0GOT 2KLL=NO E 1C1!

LP=LL H 0g

LCC:=OýEL -LP100000

Xl:X VERTEX MiS(
X2=X VE TE(MIS12 J J
X3:X LIR ND) IS
X4=X IIN
YlzY VER TEX(M,IS(Ujj
Y2=Y V RTEX M,IS 2J
Y4= LI NDJ

CAýLL ARE(X ~2 X3 Y1 Y2,Y3,A)
IF A to toIo 4
CAI 1 j Yý,XYgM,Y4,A)

NC IC=3
GO TO 8810

IG-VER IEX T11
KN=N DL Iiil IUUUU
IFK GO 10 67

DO 65 K: IKN
L N6NFRI ) /100000

LCC:. L- Pi?00000

X4:X Ii

Y3:Y VERThXlF,M,,lS12,]11

CAL AE0A(0X1 j2X03 Y1 Y2,Y3A)
ýF[L 0 al 13 O5'A L'IAXýxý,JX6,Y1,,Y4,A)

GO TO 8810
ENDI 0

65 RONT NU1
47 CONT INU~

C IF T A KL J'RR N 150 ýEGRJES FIND MINIMUM PERIMETER
I (IDASM. . ANDADULT. 1. 7 THN
JDAM=: 1
ENDIF
ASlI:AD
NW=I

250I IF.EU.Nfl.AND.NCR IC.E0.0I THEN
IF! NW.EO.O GO TO 260
NC KIC:1
I=NW
GO TO 8816
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E NO I F

IF:NW. El:). 0) G-9 10 200
,MB: MB+ 1

C N0W 15 THE PARENT TRIANKLE
MNOW=M
VERTEX MB.):NW
V RT X MB, 2 -V RI EXi M,IS(1f
VERTE jMB :=V RTEX(M. 1512 d

CALL UMOV (~ RTEj(MB 1) )j (VRTEj(MB1.fl)
A UP N X R

CALL IO I Y 11 +Y(12)4Y(13))/3.)
XX M : MB
CALL IJPRNTI(XXMB,'INTE')
EN I

IN(A. LT.0 o P6O 96'

VERTEXI MB 2i VERTEX(MB, 3)
VERTEXL MB,,IJ :1

9 Cý LORE N , tIP( 2))
CALL ON =(,NG P(2) ,P(3))

Jý [MmPAiiNPAREN)=-IABS(SIDE(MPAREN, IPAREN))

KN:NDE NW)/130000
IF(KN. LQ.01 G TO 311

C A LKRCA 00
SC=L L-LP*100000
310 K:I KN

CTHE Iý IA[N'GLES S JWHI CH SHARES NODE NW IS M2
M2LNj-lI '100000

1Fýl2.EQ.MBJ GOHOTO 310

JA F( A "IýMB,M1) ). EQ. IABS(SIDE(M2,fl3))) GO TO 350

350 C WNU~
IF; IE M2 M3.T AN .SIDEJLtB,MIU.T.0.) GO TO 320
SI 1DI'MBMi -1 ýE MBA

21 THEN

ENDR~l IFE
MZ=M2

KP- DM2M3)

K K- 000

G1 COT 3NU0
311 CNINU

MZ=B2



CALL N')ll.Hi Ti " PM
CALL NOOE5 11. 13. M
CALL NfI2I
CALL NOH-;(I3 li:ME,

305 C TI NUE
NCON .'T.Oj VO TO 20P

F MJaWLT GO TO 544

~ VET xLMhoJIC .EO.I2l GO TO 541
IFV VRi x IHOU IC .E? I GO To 541
LT M4i:V REXfN MI ii

541 CONTINUE
542 CfNTI ~LE

K = C 1,C=IA
ZZ:CL IC)
IFW . 1])Z 1) =ZTI1 +OO1'ZINT
F E0T 2] ZTL2 I ZT -0. 1 jN

IF Z~Q ZT 4 J ZT 4 -00 'INT
I ) ZTL121 T O

543 COC NII hf121,WNLJ

544~ ~ ~ 6 10TýNUQ.jG O200
F -10 E.2 THEN

IF FN-1~Z

NJIFN.EG. 1) THEN
IF N: FON-I
NNUU:(Z

~ND IF
548 CONTINUEC1.

GO 10547

200 C N fNUE

MIF=?M*GT.MB) GO 10 400
GO T1 10

400 COýTI NUE
IF LNCON.GT.O) THEN
MC ON:NCON
NCON=0

Hl 181-

1'ýGJ. 0) THEN

END I V D
808COI NUE

GO TO 2
EIND IF

CMAX MI N ELE V

Zf¶IN=2000000.
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t), 4ýfl TP=',NP

INN LT.~ZMN)ZIN=Z~ll
450 CONTINUE
C ...DA EDGESýN.

CON NUR CN+11:KCON(1)
CALL USET COLI)
OPENI6 FIE: EDGECON')
001161: NM CON
CALL UNOVJ t KCO0 I JYCON Ij
WRII 6, j 1!N6I ,A CON (1+1 f,Y(KCON(I+j))

1111 EL s (J ý R

IFý,0KDTJ

I IJDIN6IJE.ABS (SIDE(J.K))) SIDE(J,K)=IABS(SIDE(J,K))

10060OA 1UE

IF(6SiEiI. YiGT.0) GO 10 660
GO TO65

660 K=SI9EI J)

CALL USET
CALL UNUV
CAJL PEN X2
WRITE ~6 I X )I,YL 2)Y(2
CALL USMtO I ,f2,(2
0 662 IC:l 13

IFVERTJX( IAClfl 0TO 662
34LERTEXTI[CJ.OI 3 GT 6

ZT 11:= "I
U T 23 =Z 121

GO TI0668
662 CONTINUE
668 C

IFLZEOZ T  ' j 4 0.

1ýljlýT 4 JIl =T, +aj~oINTt680 IAL bA TIT I , 2V1j 1~ N

l:ND~ START,NB

Pdt~ i- G.0)THEN

y IT M A .YMAX HNo HOE8
IF X I .EQ.XMAX.AND.X 12 .EQ.XMAX GO To 383

383C NT NUENTA T=NB
GO TO 385
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35A M$qART:I
335 CONTINUE

r,=MSTART
CALL PUAIN

90NUMB AI~
NP:NPT
CLOSE1I51)
RE TURN
END

C SUBROUJIN E .2E0J0 ,"
N 0 IHEN

N'MORE THN2000 TRIANGLES$- PROBLEM TOO BIG !

M= I
LL=NOQE(I)0
LP=LL I1O,0f0O0
SCC:L L-LF1001=1

C 124L~~OO+~
NODEU I:1 LP+1 J 100000+LCC

10 K CC 1C
I FlKC ,EQ 8jTUEN
NODE MM:Iu (M+NAV
NODt NV I:~U~
NODE NAV+ 1111uOOO+NTRI
NAV=NAV+2
RETURN
END IF

LCT42!b82*0o000

END
C

SUBROUT NE SEED

COMMON/CONTOUR ?NC,CL (ý0 ANS FA hiPXPY ,PZT,CLS
COMMON/BOUND N NOý LC1 ? MEI
0MMNICELLIUI 00 N 10ý"C0 0 ' ),D,AVXAVY

0 E Q1 ~ NVN AAX
P1NIMP ý 9 EX, 1, , 3

F NS ON. T.0) THEN
0 77 LC:1Cl :
IF EI EO.COOJILC) GO TO 708

707 CONP NUE
GO To 100
ENDIF

708 jFOjTINUE
010 I ) ttPl)2

IF= .GT.DS~ GO TO 100

P2:1
100 N .

N 020~ Ie1,NP
T.0L!)ý THEN

0(o Ah L7) GO TO 808
807 C I~N

ND I
808 cONTINUE

1 I.EQ.P1) GO TO 200

CAA= IX P l)p ZI2 Y (1YP
F SA .LAJE.j ;" 1{G ý( 10206 ý1 ,v(P2).Y(I),AI

IF D.GT.DSd GO TO 200
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200 CONTINUE
CALL AREAMP0X(P1xF"I.X(P).3Y(P1LY(F'2LY(P.3).AI
ýFA A.LT.O.J GO tO 30'0

P25~3
P3=0

300 VERTEX11,1 P
VERTEX 11,2 = P2
VERTEX 1131=:P3
NG:P1' 1 0~+2
~JF 1P TPNG=P2*1O0O+Pl

iiR~lLl ýg NG=P3*' 100+F2

IF PIjL P3 NG:P1' 100+P3

IEN
A
SURUIEAE P

(IA1.Aý

END
C

SUBROUTINE ~RO I
COQRMflONICOORI NC1991 ,X (9991 '0 999 (13),CY(2-3))2,C+ VE01 TE 1-20 3*299CX()

R~ NL N U 6 j BSl-AV2O0,P
INAESER

END
C

SUBROUTINE ORDER(NI A B,3A

URIN

C

C84fUONICOR NC99 99 X 999)Y 999 '(3),CY(3),CZ(3),

COMTEX/H00i3 AVYhllOHO5001
, 2.O VY

CHRATEER SDEVE TEX, ,OL3'4CL'

VB 1



+ 0V.v\' aW\' .r\','V'~

DAT.A ItLOPfj/I

F ZI~VI 0.01Y
HHAPS(tZ I-l I HEAVY

IF ABS(HHI .LT.Q. "HEAVY) IBOLD=2

IFLSC 0 E ORN

CALL E% LOC 12 ~T 2]ZTt'3LXM8,YM8,I2,I3,ISCC)
CA LL LO[ ZIT(1) tZT f4),X?1,VI,11,14,ISCC)
IF sLSCC.E G 4o 200
ALL LOC 2~, Tl 2),ZT 14 ,XMI,YM, 12,14,ISCC)

200 Co T INUE
I F I CC.EQ 0O0RETURNIF ) TO 450

f J18LD. 0.1: ANI .IBQLDE92lý5IFL=0.75t FSOFT
CAýLLJUSTCOL)
IF I OLD. GT.1 jCALL USET(COL21
X2:X12

+ li 8X2 Y 6 TO 300

300 Xl= XII+2 ]12.
Vi: YII+Y2 /
X3= XIIS+x2 :

350 CNiU
XN=X 1
YN=Y

C = + (H C ~C .... Al IS ANGLE 1-2-3
f2;SQRT Y tIViXa2

fX2-X3 ~~-3]2

I FSL-DI.L .0.01) THEN
XN W=X2
VN W=Y2

F .NWWYAND.XNOW-X2. 0 0) NG:
FNp. ý- OR. NOU XI Nio 0=;- N2(YNOW-YI,XNO-IALL UIIOV F tNG Yi-Ft L OUX

IALL UPSN NOW L SI AN YNOW i
G O4 104
JND I

C DEL IiGTh DEL TA OF THE CURVE 1-2-3

EL= : 7 6 -Al)I ýIG*57.29578

C MVECNIN7Ul SUCH THAT THE 01ST ANCE BE TWEEN THE IP1&CTHE CURVEC IS LESS THAN9R EQAL TO 9EL SET DELl F1 FR $HAARP CONTOUR S.

DCH=QDELaS~g 1.5707963-Al / 1.-COS(1.5707963-Al))
DO? :SQ T( DJ
IF IDCH.L1. 2-0.05 THEN

C NEW COORDINATES FOR PO0INT I (IF NECESSARY)
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r.O TO 378
C END IF

C AND AA:ATRQIAN2 ES OF CENTER OF CURVE OF RADIUS RAD
XC=XI-RSIN~ AA WSIC
YCY 1tR COS iAA iR1 I
RAD XI -XC I 1 tY1 Y 12

C MAKE SURE THAT THE CURVE C OSSE THE COMION EDGE OF THE TW~O
C TRIANGLES IF NOT, POVE THE PT ~POINT 1 CLOSER TO POINT 2.X1 lX(I IJN.0I GO TO 837

FCjXI~.~+ýýXC+YC'YC-RAD-2. 1SX11XC

GO O~8
837 Gm:(Y1I~ji-Yj1Ij/j(X(I2)-X(Il))

GB= 1 -GM xIJ
GA=SRT RAD)
GH:XC

F 8:~~ A8 C
IF( 2.LT.0.1 GO TO 834

C SX1 5X2 SlY2,ARi.COORDINATES OF INTERSEJTIQO [NOFTHE JRCLE

C j IJ S H S O nN EDGE ,SEE IF INTERS CTION S SBE UEE ENDO IN S
Ic 1-F DR QRT (F2)1 I (2.1FA)

ý2= -ý F2JJY 2.
1FAJ

838 0~2 11~ Y jjj)

0DRA= SX X2 i*2+Sy2..Y I *

iF D A.LE. D NDD BLE. 1 GO TO 935
834 CONTINUE

C ýQ E IF NECESSARY
ItDEL.LT.1. GO TO 935

GO TO 378
935 QDEL=PDEL

ANG=ATAN2 tY2-Yl X?-X1)
C LUOEXN+F SIN ANI )YN-FB ??A~l
jA''ppN 1.FL SN IiUOL. A ND G 448LC N

1705 C IFIGR

,AL C ,CXJ2 ,X 1,CYLjj,C~jjy~:~170 A 7N03FB IG A~~ NU

1703 UP Ný 41.6.'FBG 1COLLANG I

ALUA +it;L'bSINýýNG).YC-FBL'COS(ANG),DEL)

4 NG0 ATAj2~ Y~ -Y2,i 3421

CALL UPENI X3+FB tSýI N( ANG] ,YJ-FBL 1COS(ANGV)
~ HEAVY ~ E 2 THE

F HRxOu.LIS.XU IN:Q .XwU ý1 XWMAXJ GO TO 890
IYNO~ H %YM NO YOIGT.YUMAX JGO TO 890

VS IGN=5.
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!8X:IIIXN0W-XWMIN 1FSO'FT /66.1+2
IBI=((I.YNOW-YWMIN IIFSOFTJ/60. 1.2.

IF IX.L.21IBX=2F(IB.GT7 )IBX=71
IF(IBY.LT.2~ IBY:2
IF I NII Nl)E~ GO TO 890
DO 893 181Iz~Xi BX+ j8x

893 409191 Hiy- .B~
XKJ:KJ')
CALL USETl (INT E')
CALL USET COL2
KF=-26

F :2
IFf HIHQV 2 8 .CALL UPRN K L +KUM(~~ 'TT'
CALL Q CL L JOI(EIK+F i~X
CALL U IT INTE

890 CONTiINUE
ENDIF

763 CONTINUE
450L UrRSET(COLI)
40CONTINUE
A G=ATA~i(Yl2-YM, Xl2-XM)

IF IMM EQ 1 'O KOLD:1
DO 766 H~Li jKBOLD

J' 18OLD .~T.11 CALL USET(COL2)

IF~jfý E IAND. IBOJD .q 2ý FBL:FSOFT*O.75
CALL UM~'X1 F P VINAN? Y 1 -FBL*COS(ANG 1
CALL UEIX12+Xfl+FBL1SN ýAhGJ 3/2.,(Y12+Yfl-FBL*COS(ANG)1/2.)

766 CONTINUE
CALL U SET(COLI)
RE IURN
END

C
SUBROUTINE LOC(ZZ Z1,Z2 XPYPI,J,ISCC)

+ICV RTEX 20 3NxDEN0,('!

F( ~ ~ RETURN
CM: 1- ~
X~P: *I XJ-~) CM
Ypylil 11+YJ- lJ CM

END
C

IUBROUTINEC TP~RT(M)COMM 8N ZDI EDEV hPcX WPCYtPSFI ,COLOR.CLRBCK,PSIZE,LPEN(8)
COMM N~IUNDO/UI XAX hJMIN YUMAX
COMMON LDAREA/X"DMIAUMXYDINYDASF
CHARAC IER DEVC6 4 UMX UAN UMX SF
CHARACT R DC IAATR LOR* C LRICVt4, PSI ZE'l
IF IM. EQ.1. U.M. EQ.2 H TN

C ..OUTPUT TO SCREEN OR PILOTER ...
DEV=DEVC

VE. 0: R~ CALL UDEVIC~pj'EGo 'IF DEV.EQ 'HP6 ' C ALL UIHOSIZLF ZE
IF I ,EV.EEQ)HP4 I CALL UCOMPT 1I
CALL USTIART
CALL UERASE
CALL UBACIq CLR8CB
CALL USET 1fEDIVý
IF DEV. E IMH ~LL USET(COLOR)
CALL USTPRCENT
IF M.EO.1 JCAL L UDA EA10. :PýX.75. PX1.PY.75.tPCY)
IF M.EQ,2J CALL UDAREA 10. aPX 75 :PCX.'1O?"PpCY,75.'PCYl
CALL UWIN 91XWMIN X ~TAX Y0MINJI41`14J
CALL USET SOFTWA~kE

B14



CALL UP$,ETl VERT;.40.:PSFT)
rAl L UPSET HORI 201t PSFT(

4T .ýCALL U8ET.'HARD')
ENýMIF.3
IF jMEQ. THEN

C . .OUT PUT TO PRINTER
DEV=DEVC
SAL UREVI C XpV 0,.
CALLU SNý TXO'
CALL UEE PERCENT')
CALL U~RA10.7.10 5.
CALL U~ INOXW. X01mAX UM INYWMAX)
CALL USET OFT
CALL UPSET fVERT 30O
CALL UPSET. HRV 2:
RETURN
ENDJF

END
C

SUBROUTINE PEND
CALL UFLUSH
CALL UEND
RETURN
END

C

IFT2EG 2 RETURNCALL UB EL

ýAL UpOV1500,~500.)
A UGpk I

SUROTIE G N jNC
CALL UMOV (80 0 D2HOOvYI

CALNUD V IF ,
RET URN
END

c SUBROUTINE OROFfNCIZXZNM
INRATERESD VLE114 IOD2H NOR*,TYP ,YI*.MXYSRA
CALUOER8120,0.3 DE203JN

XOMNDI EVP77PC,5.C0O tRAKPIEPN8
Ylj~CO:fONTRI 2 M
IFN L 6 1ICCNb.C1b0
CIF N/ID /XWMI XWM5 )Ui =WMA.

CHAACER IMX40PIE2
+ HRC ER EQ~K1 hhI~tl E2 9

COMON IJ ) WI'MARE PROF IELNE ENPINSTOB O T0 I

READ AI A1RJ§4,1'6 0
IFAAC R AK. IP JOSK:IF'C' 2DS-8,LS*IIP2YLBL

CHARAT R MNMAý 0BOI



'W; V~El 'C''Cl TOW 7744
F! P ýT'FFR.NAME OF FIIF WIT Y12.
PRN Ar . C NER CON IF FROM KEiEOAFO

:FPFILE.Erj.'CON I THEN
CALL A~ TYPE IN X1.Yl.X2,Y2

OPE (33. F LE=PFILE ERR33,TTS'L'
REA~ 33 RRl 33,X2TU:'YD2

X = 2XfX M+00.

Y2= Y2-SUBYli ; CY
Y2=ltY2-YMI NY SM)+l 00.
CALL UCRCLE( X1,Yi,5.
CALL UCRCLE IX2,Y2,51
GO 10 7755

7744 CALL CLEAR
PRH~ t !"JA T~b DJANTA OE0N?( J2 CURSOR TO ýNI ATE NEAREST $10 UPPER'
READ '(A 1 ILX A

PR T,: O IINCURSOR AT JST ENDPF PRgf. L N IT RETUFN'
CALIL ,,,Unov ,,j0 .AND 6 KYS TO F FNE PO~IION&NCURSOR.'
CALL UB 1L

CALL ~L~

PR INT ,,, 2.25d i
PRINTt 'PO IT ION CU RSOR AT 2ND END OF PROF. LINE &HIT RETURN'
CALL U8ET (CL i

AL, R10 5.)

CALL UWEL L
CFALX. EOS~p Y2 INL
CA~l L KURSL CLOSEST(X2,Y2)

RL. U3,CLRX2.2,5.)
CALL UFLUSH

7755 ýONTINU

A 1,QX 2,Aý :YIEOVY
2) GO TO 7902

Vl:TY

IF A S(X2-X THEO1. NDYLTl) HE
I~X2.LT.Xllt~ O
y =EV
XI=TX
Yl=TV

123 TON 123NU

IF ASX2-Xl LTO) lADY2L.l FHEN
F x 2 . t1IE2-i

12 ND IFU
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iFfYE1.CT,.0Ai I HEN

41=Y2-F'1Y2-Y1)
EN-D IF

C I.mh WLL TNC~gOE POINTS IN NON-CONTOURED AREA
6 3 4 J=[
C ALL CORC OR
IF X I.GT 0. HEN
CALL AREA CX I1CXJ32 ,B,1 ,:CY J2 VA

CALL AREA CX 21.CX 3 .XB1.:CV CY 32 ,YYBlA21

N IF~
IF XEI.GT 0.ý JHEN
CALL AR C CX , :XE1jCY ~~C ~,~ A

A AL ARA CX3CX XEI CV ~3 CY. J,3
IF 1A1.LE.O.AND.A2.L N .W .t. tH N~
XE 1-XE 1
YEl:-VEl
ENDIF
END IF

334 CON IINUE
333 CONT INUE
335 CONTINUE

Xl: -XE 1

X2=-X El
Y2:-Y E
CALL USET(ICOi
CALL UCRCL ýL Xll,5.)
ýALL UjRC E X2,Y2,5.1

N _ X /5 ),ABS((Y2-Y1 )/5.))

100 CNT I .NUE 45

=AX:- ZMIN

C FIND TRIANGLE POINT IS IN ........
CALL UALPHA
DO 200 IG=II,MB+II-1
KK=O
IF (IG.GT.MB) KK=MB
I I G-KK

C IF(I.LT.MBLI )0 TO 200
CALL CQRCORII
CALL AREA CX 1,CXý2 XT(J) ,CV 11,CV121,VT 3 ,Al
CALL AR A CX EbX 3. ,XT J3 ,CV 2 CV V I AllCALL AREAl CXIJ CX I XTt J CV i3 Cn 1JU I Y
IF A1.LE.0.AND.A2.LE.6.AND .A3LE.Al THtN j
CALL UALPHAU,

C FOUND Ii.
CALL COQjTtý(Tt3) ,JTIJ )2t
IF T I3 GT. MAX M lMXz TL

IILMI Z)JN~
MIN= TiJJ

GO TO 10
END IF

200 CON IINUE
210 CONT NUE
88 CALL CLýAR

PR NT1~ 2 ?6) Want orofilj eD] rawn ontthis p lot, $ent o
PRINT, JA ) F ie. or lBoth ? Enter 0,D ori DEtFtDO

IF JASK.El., ', ASK=:D'
1 ýF JASK NE. D'.AND.JASK.NE.'F'.AND.JASK.NE.'B') GO TO 88
IF03ASKE(.F'.OR.JASK.EO.'B') THEN

+ .2.21 E)4RA FILE NAME (DEF:D.PRO]

B17



READ' I A!iJ FTI1EN

OýENI I4 FILE=FILEN.ERR=JS71
CO TI) R§

37 PRINi; FILEN.' ALREADY L'SED-- HIT RETURN, THEN TRY A NEW NAME'
CALL U ELL
CALL U~AUSE

890 TO 91
8CALL ~~
READ INTO), "JNER A ONE LINE DESCRIPTION (OR RETURN)
CALL CýEA~
; NT, ~Aý' '2.29) ENTER SECTION LABEL (LIKE A FOR A-A))

IDP
UR T (P '12AWl) IP,SLASH
+ 2.~ 1ý140 R Y-X LABEL (DEFAULT=ELEVATION)
Rý D~ 40 .LABEALX
+ YLA =EEV~AIION'

YMO +Xm1 NX
WRITEI 4, VX VY
VY:SMt X -10.+MN
VX:SM* Y2X- O.+XMIN X
WRITE (4 * VX VY
CALL U44(E i-o r

AL[ UMOVE +26Y2j
CALL UPRNT1 IPP 'IEXI"
CALL UMV~1 XiI)
CALL P PN' X24

RIJR If, 01) FESC
IRtT14,'1A A6) ) YLABEL

603 %ýI 1=d1)XT(I),YT(I),ZT(I)

iffili.'F) GO TO 7902

N12ZNZMXIZ,ZIN ZMAX
12 F MT8 MIA PL F0 8.A LF8.2 I POITS NPn

8H 8 8H F 4 PNS ONPROFl"I I.

661 NT* (? I Eh R YOUR MIA AND MAX PROFILE ELEVATIONS.
+ IDEF=MIN fhD MAX ELEV OF ALL POINTS ON PLOTS)

1 1 N6(AX. 0. ZZMINZMN
FIE 'M A4OE JZAX=ZMX

I 1 41 MN AX

Il~l j,.,JR=ý4 ZZMAX

CAL ICLEAR
7902 ED~ INUE

F M02 THEN

AL PSTART(2)
RLL UýRASK(CRB
CALL UDAREA 10. C 75.*PCX,IO.'PCY,75.`PCY)

KAA EQ'ýY') THE N

iF( MM. E A 2)C~L ON(ZMX,ZMN,O,XMI~NX,XMAXX,YMINY,YMAXY,SM)

(CýUSTOLI)
Cý?SE(81)
CAL j,~ ANYI.E J .2) RETURN

CALL UPRNT dIPP 'tEX
CALL UM VE 6 2~Y1
CALL UP N l~P 'EXT
IFI IP.NE. C CAL UPRNT1("''.'TEXT')

B18



CALL 1J~oVF(Y1,y 1
CALL UPEr2 2
C ALL "FLIJSH

c IF JASK.EG.'Fl RETURN

XP:0. M K )/0

THE=AA~flj-YjX2-X1)

CALL UPE N TL3EyTI+ZCC~H

IFCC CCI NLT. I TI=Z
AL U T(OLR

E ND

RAB A T BLN21 38
DATA BLN1/ ,'
DATA BLN2L
Aý UHOHE

PR INT' :LNI, 5LN2
PR INTt ULNi, ILN2
P1 NT* gIýN1,

jfibRUALPHA
END
c S NRU I E KUSNXPCYp IPF bC2LORCLRBCKPSIZPN8

CHRACE 1 Q4 1 N C2k ,OL-OL
CHRACTE 4 tjo R!jhC'K44FS;ZE*I
CHARACE II1~R~LA

CALL U ;T~ 01CR)
5CALL U NiN XFYFIN
XNUU!X

*IP.EQ . . .OR.IP.EQ. )ITHEN
83 1

I F P. a '6]8~3
F PolýX 0' h' '1 3.

73 ALL W I NN~:
CALL UPEN ~NOU+bX,YNLUDY)
GX=XNU U
GY=YNCIJ
GXIzXNCU+Dx
GYI=YNCU+ DY
ADLI, yUHERE(XNCU, YNCU)

+ .E0* I * ip,lo* I 0: (CRIP:Eg.':.C.R.IP.EQ.')') THEN
CALL UM~ Ti L0

ALL X16JKCL
GD I 83
END I

CALL UP N GX1 Gil]
CALL USET ICCL6R
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93 CONTINUE~
XP=XNOW
YPzYNOU
COLOR:CLR
CALL USET(COLOR)
RE IURN
ENDIF
COLOR: CLR
CALL USET(COLOR)
RETURN
END

C

COfION ICOOR ACC (999 x (99 9) (999) (99) CX(3),CY 3),CZ(3).
1 00 V A ~x 20J3.

C= ~x11-x C I tz 3 p~~ CXIOI, 'jjl jfC j~J~

ZAt I -CX (3) - CY 1 -CY 3 CXI-X2
RiTURN
END

C

8998UNJ PJ&YRO CýIPCY PSFT COLOR, CLRBCK, PSIZE,LPEN(8)

AOTA LP ON".PO

+~~ ~ 0lk;I; IR DRAW A PREVIOUSLY SAVED PROFILE ? (Y/N)

5332 A NUbA
P NY 6) 8j~ENY -SffEQFIL1':S NAME (DEF= ',OLDPRO,')'

R~T 1 ,FJýEFN,ý
R jýN: Q.O bN=OLDPRO
F~~~~ FF. R LD,'R=33

TO3 Ho L 0 LAR
PR NT~ ILEN,' NOT FOUND.. TRY AGAIN'

5334 HAN1?N 12

ýR~ i6,AA'j' ý2. 35) WANT ANOTHER PROFILE PLOT ? (Y/Nj

ENDIF
REJURN

C U I ITEG R O $10XVEMIt,,XIINX,XMiAXX.YflINY.YMAXY.Sfl,IW)

COM fON/ COON"I 4C9;96X 999)tY (999)Z (999) ,CX(3) ,CY(3),CZ(3),
+ Q/OI E~R 3 E ~E2O .31 Nr

ýýM /.yj EYPCX,PC*, rýFi CLU ,tLNCK,PSIZE,LPEN(BI

0 N IKOL COL2 COL3.COL4

SOMMJON DAR A XqDMl XDA Xy x Y DAIN YUDMAX ,FSOFT

OAJ 5K1PS 1,0PPEL 1 O.OLDMSH'12

ClNTýAL Cý223) WANT TO DRAW A PROFILE ? (YIN)

1456 REA 'I Nl *A
P JAKEg' THEN

102 PRINT , ý2.4O0 ENTER NAMIE OF 'MESH" FILE (DEF= '.OCDMiSH.'l'
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P INT,IlA~j. OR 0 TO OUF7

T F1MFH1A 0 RETURN * IEHOD~
OP N 81.FI E:FIMESH,STATUSz OLD .ERR=1001

100 PRINTI* FILE NOT FOUND. TRY AGAIN'

103 GO TI oj' SUoX, PUPY
R AJ 81:a XIIIN,XMAXIYtIIN YMAX

A~~ %1M Nlji,XfiAXX

1510A,8 X 1) ,Y(I),Z(IL.NCC(I)
106 HA '1(VERTEX(I,J),J=1,3)

ip AT
+ 2.?4 ýAjT TO REDRAW THE CONTOURS ?(YIN)
INOIF(A ) .RDASK

+ R2 *? b ýAIT THE VOLUME UNDER THE MlESH ? (YIN)
I~t Sý ýjfYjKTHEN

SPRINTx,%mqyIMUf1 ELEVATION= ',ZI9IN
+ f2.24c ~NER REFERENCE ''BASE'' ELEVATION (OEF:O.O))

I ~tf.R E kEFELE=0.

E :'

READ t,)JR REF EL

A;101=0.0
V L=0.0

d IV L B=.

4 B 13

ALLUDR~A11. CX(2, 7.CX(3)O.1PlC,75.'PCY(),

FzUO Cl(Z ALL USETI CL2OL2)+ZI

CALL UAQ EA10 I 75*PX10-3Y75)P
193 ,ON ,IU

CALL UE TI 9L2
CALL UPE AI VE RT q]
CALL UIJP~T'HRl 'bW

PFNC 1 ý00 ALL XYA I XIICX XAX
CALL USE VuO .IIN.IAXM1
CFRALL UP . 3YJTE
CALL RUO MXZI,1XlNPAXYfIYYIX.n

193, ~~ ~ ~ B 1AUNX ýj+



)PFN 191 FTi F jE: 5H i

READ( ail, FFF

R AD~ 81' 1 FFF

1928 R A 81 ) FF
1929 k Al829 '

F (JASKQ;, THEN

IF SK. ZýXýJINM lXf1INX,XMAXX,YI1INYYnAXY$,S,RDASK)
ALL U SET ,E,30 *PSFTl

CALL RNT f~~1 R~ ITEXT')CALL UPRNTI VOýLt REAL.) w

CA L PNT E X AD'ATL~L ABRTIyo 'REFEEA 
- OCAL UPRTIU ''EX'

A P TI FE E 1
P h!ERIJ A l)j~ 3 UANT TODAJAOHR RFL VNCA CJ O US 56AD'

PRNTE8EAV Z -E R~Et

NoIfO F DLfl

CO L N/DAIJS/N8L R PCKN) ~ CLRCRBKSZLE

CIflN/u INýoT un XWIIAX VfI.YfA

HRAC MM N 2 T8TrE'

~HRCT MMON/HU NUCMCAVK H N9??.ORD67 I'1,flC"2
SONIRAPT~ DELVAL

Al M ON/ hLL NH' ,BLME 11 BLA (1 Ia

XM tIRIIO0B2R



rl . \S ?" . .y
1 5 ,z . IV C\'-,

C EDA; AO 6A EýZO6MUE 'MAGE'.*'WHIT'/I
CSTIF LAG: HU E 4"

IFAS UMN1 PCX) .GT.0.OO1.AND.ABS(XUOMAX-75.1PCXI
+ GT 91) IFLAG=1

ýA S ý:V R 0 .,4TFSOFT I
AL ý UJ I 'HORIS,20. PSFT FSOFT
L =:!54

IF (-2 i.GZMAX ZA:II

IFIZ III LT.Z IN J ZMIN=ZL I)
ENDIF

2307 CONTINUE
CALL CLEAR

PRIT~'2.1)BINEl:~='tZMIN.' MAX EL.r '.ZMAXPR Nl* ~ NE EI NG ON1OUR, CONTOUR INTERV AL. HEAVY LINE'
PRINT1,' MULTIPLE, AND NO. OF CONJTOURS 0O MEANS SPAN RANGE).'

+ ?R~ -1 T,ý 6R NO CONTOURING (DEF:AUTO) (H FOR HELP))

IFO N I 'H THE CN VA.g'N') CONVAL='999999,1,O,1'

AýýOUR NUMBERS ARE TO BE ENTERED(OR PRESS RETURN FOR AUTO)'

RINJJATfýJHEBEG8INNI NG CONTOUB VALUE THE 2ND IS A + OR -

E R INT A SK J COTUR INTERVAL, PRESS AETURN FOR MORE INFO)

PR ~T , THE 3RD CAUSES ALL CONTOUR LINES WHC ~E MULNT SOF
PR NI- OF THI S VALU )TO BE DRAWNI HAVY (PLITHEPq OR A HR,
PR N*;' ý9~OR SCREEN). THE 4TH IS THE NO. OF LINES TO BE
ýRI Aj AtA A EANS SPA N RANGE OF DATA). PRESS RETURN FOR MORE)

,Lýl AASK
T .E. 5020 -2 10,6 MEANS START AT ELEV 5020 AND DRAW TO1E'
PRMU NP. 50 %AANDOP00OCONTOURSWITTHMI~T t' ~ APRES RTURN TO OF I ~R WN B LD.' TTH

A,,PRSSK UNT CONTINU

lp ONVAL.EQ.' ')THEN
i D -- ZMX6 IN26.

L= 0LOI)J +1.

j MNý iNtI.0.0001 'ZMINIZINT
ZIN=IZZ I NT+ZINT

NCM=0
GO TO 7503
EN IF
0jN143tFJ LE:';P45ER'LJR IT% 2 i CONVAL

REAýDJI43t~ERR:2302) ZZMIN ZINTHEAVY,NCM
IFLEVLQ 01 OTO 2 Ot
F HEAVJ.k T ZINT0 THEN
FALL JL A
P1N ,HEýYYLINESMULTIPLE MUST BE GREATEF THAN INTERVAL'
PRINT (A\1,'RESS RETURN TO CONTINUE

B2 3



RýAQ 'f'IV.AASK

ENDIF
CO TO 2303

2302 LOSEW STATUS='DELETE')

7503 RON1 4JSTATUS 'DELETE)

+ýJT. ATTO SEE ELEVATIONS PLOTTED ?(YIN)
RED lA) ,HELV

CALL C~ 1A~
+p 1217 JLAE X-Y AXES ANNOTATIONS OFF (YIN)?
READ 'i Al ',AASK

M218 YE,L LATION,11ý:'S AT ~ATA PIS. [F TOO ? WYN'PIT (LA ýENTER A TO IN LUDE GI POINTS ALSO
READ 'tA~ I PAS
CALLT LJ! ENTEF TITLE OF PLOT--f IF NONE, HIT RETURN)'
PRIýT 'J

'I tPASK(.
AL 9 ý N=
IF(A A THEN

IFINNAIII! ?ILO8 GO 0821923
F NC C (I.GE.lOOO CALL USET COL4)
IFICC 0 T 00 ~AýLA ST 0OL2
CALL UPENV .( IJ~ i -3'FS _
ALLVIEA UPEN ~;J4  FuAL UPNI III FS$QTYI
F IHLV.E TH~iN
ALL UMOV ~ XI1t, FSO~j,Y(IJ+6. 'FSOFT)

CALL UPRN11fiil I, REAL
ENDI F

1923 ONIINUE

MFIFLAG EQ 11 T"EN
CALL UUIiDO 1.,1040. 0. 1780.
CALL UDAREA~lO. PCX,)5. PCX, 10. *PCY,75.*PCY)
END F
CALL USET(COL11IF MNI.GT.52.AND.HEAVY.EQ.O.) NCM=52*
IFINCI.GT.52.AND.HEAVY.NE. 0 NCfl:52 HEAVYIZINT
I JC 0AD.EV.00 NCM=52

Y6E.0. NCfl:52-HEAVYIZINT
F Ni 52I00 NCM!'500

NC:2
777 CL NC):CL(1 J4ZINTl(NC-1

FZJNT.LT. AN8.ELU NC T LTZMAIN GO TO 778
IF ZNT.T GI 8. L A N C LN .GT.ZMIN GO TO 778
NN -1 .EQNCI GO TO 77~
NC=N+1

GO TO 777
778 NC=NC-1

Ml 1,NC 00

7 iiý L 06AY THEN

NUMH I -JJ

7608 , ON INUE
DO 7607 I=1.NC
IF(NUMH(I)NE.O) GO TO 159
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7607 CONTINUE
HEAVY=O.
ENDIF

159 CL PITTAA'I)'>' (2t15) ENTER TEMPLATE FILE NAME (DEF:NONE)
REID '(A20 IO
IFLTMCPLIAP. THEN
ALL CL~I

CALL UCHPEN(LPEN(3))
OPEN(12,FILE:TMPLT ,STATUS='OLO' ,ERRq159)
JPN=-l

49 REAQ (12 * 6E q:59) X7, Y7,IPN
X7= LX7- UX FACY7= 1Y7-SUBY 1ACY .

CALL UWHEIE X7 Y 7,
N rATAN2L Y -Y7ý.X7X7 N77
fFJ3P : T. CALL UMOV X Yj

IFIJN 0 ALL IPEN Xl1.71ý 1NA~ CS N~
CA NL R CALLV 1 7- FOF I SI1 NFNG Ij $I1 AFSJF TtC1,SANOUJ*O

IF JPN. LI. 0CALL)UMOVE X7-1 * FSO tj~lýANý' Y71 F' 8 CCýJ~
FJPN. GE. CALL UPENMX-I kFSOF 1N' N 0Y71. FSO F COS ANG

CALL UMOVE Iy]SNAG 7,Y7 FSOTCS~N1
JPN=IPN
GO TO 49

59 COýIINUE Q1ýTE
IF IFLAG E )TE
CALL UIJIIDO IX MINXWMAX YUMIN YIJMAX
CALL UDAREA XUOMINXUDMAX,YUDAIN,YUDýMAX)
END IF

CAL UPEL

CLoSE 112)
~NDIF
CALL UCHPEN(LPEN(1))
FK :P FT

CALL UP VERI ,30 1'XSFT'FSOFT
CALL U 5111H911I 15. XSFT*FS8 FT AINIA

F AKN. 9 AL YAI(MI T1 XX YMINY, YMAXY,SM, 11IFIMM. E ANYD 1.E.0J CALL USET( HARD
CALL U t1 COl)
RE;AD 1,,NUM C N
DO7 844& NU C ON

READ 81 ii Y1 X2,Y2
CALL UbyV (XI Yl
CALL UUPEN I 2,i'2j

7744 CONT INUIA

+ 12.1 ýAVAEJBOUNDARY OF CONTOURED REGION UNDRAWN ? (YIN)
READ 1A1 6BS

1,j NUMCON

,J, .NUMCON
A UMV ' ý

ZA 12; EýDi:1 ? MN)I1 MN2,MN3,MN4.MN5,MN6
+.ZT 1~Jl I31 ,ZT 41

KJ=IC

UR F Z.Q.ZTI 11~Z (1 :ZTlll+O.O1*ZINT
N=AMIN1 1
M:AMAX111 T '1
+ A D It(MN1,MN~NNANN,

543 CONTIUE
GO TO 1548
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155G I:ONIINUE
1549 CONTINUE

CLOSE (811
CALL Cý
PRINT ýA 1' ' WANT TO DRAW THE TRIANGLE MESH ? U/NI

IIIDRAW.EQ. Y jTHEN

RMTCýý1)' ' ERASE SCREEN ? (Y\Nl
READ 'f AO)IA~K
IFIAASK Yu YTHEN
CALL UEkASt
CALL UBACKG(CLRBK)ENDF
DO 510 I:LIBL,MB
II=I
CALL CORCOMI)
Rl UP N y

CALL UPEN L CXI ,YL 3]
S10 EAýIN "CXL , CY Ii

ENDIF
C ..... DRAWING TI ILE AND LEGEND.....

IFILM.Ell ~ HEN

AUE .1) I, 00 E10.1PS 1 0FCXT'PY10.P

IF ý00IWEOl A U SE 9vE ,3
F l~ 2.AN.RLýUP [TO R '~A~ 'HARD')

END IF

CALL USET TIOF

CALL UPKN l!T VETL,20.1
C ALLCUPET R A5.
RALINSTI!OL4

READ LA 11, l 'I(TASKI)I1,

CALL PLEA K(ILE

I ýL EQK.'Y) GO TO 162
KPOLJ:
08900 I41NC . PWKO~? F(NUMH~ K Tr.0. P:KOl

8900 JOIITNU

PX=775. IO:PL
YF=700.
IFIIPOW.LT.261 YF=IPOW*25..50.
IF YF.LT.500.J YF=500.
CALL Utiovj PýYF+2 ),
CALL UPRNi (IT: JIXT'
CALL UPRNT1LZN,K- L
NC= C 0 1 C: 1 ,NCIN
IF N MHt IC]E ?0AND.HEAVY.NE.0.) GO TO 500

YF=YNG
PX=XNG
ENDIF
ACL:CL(I ClYF
C ALL UMOV( ,F
KFZ- 26
IF(IC.LE. 26), !E:6
FLHLAVY. Q.0.]. C1ALL UPRNj1 LEj IC+KF]'EJ
F H Al .E 9c. NC ~N(HLETLNUMHL1JJ TXT';X)

!F ACI GE- ý0,O10 .AL.LT.0. 0001) *CL=0,1IF(ABSIACL1.LET .100.) CALL UPRNT1l ACL, REAL
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TFIABRtACLILGE.10D.) CALL UPRNTl(ACLI'NTE''

CALL UPRNT1 (.ý f
CALL UWHE REIXNONG.
END IF

500 1PIIO
162 CONTINUE

CALL ULIINDOjXLJMIN XUMAX YWMIN YLJMAX
ALL UDARE AIXUD NXUqx A UDMAX)
CALL USTHOIfl.xPSFT*R~OFTl

ýAEL UpjLb
PJJURN

DMIN=99. E30
j--O
DO 10 4NJ,IF (XX.GT.XIfl GO TS 100

DIF XX-. I . N) THEN

ENDIF
100 CONTINUE

IF J N~ .0 HEN

INN
END

c SUB 0UIT NDRAUCON t IPCILL)
SO~~RC SIGN J X, yINi g VE VRTE X

COMON/OOll 1~ 99 0 f99I9991 ,Z(999 q qq),CX(3),CYW3)CZ(3),

COMNCOTU N (N 0 IWAN~tA~ t,PXPY,PZT,CLS
COMMON/JPOUN P N CN 9 DC
COMMON/BOUND NCO LON 19)MDCO
COMMNCA DL M
COMMON/CEL ~NU 1000) IR (10), IRD(1OO),KRD,AVX,AVY
COMMON/MN MIN XMA X ýIN YMAX
COMMON/DRAWS/M LýM11O b INUMR
COMMO ODEL/N bE 1 iUO ',NAV NPMAX
CMN OVICE/ L &X C6F COLORCLRBCKPSIZELPN8

COMMO/ KOLR/ ~ SI A j SUBY
COMMON/SCALEJi ACk F~ S UB Y
COMM, N/UND .1MIN XUMAk YWMIN YWMAX

COMNDA REoA XUDMIA XUDMA~ YUDAIN,YUXDMAX,FSOFT
qMM ~ 8ý 5y A ý?00]1

D ME SON N C 0),TM(50),YTM(50),ZR(2),IAKSHN(50)
DMN1NMARKt9L9910X

ABC A J A ýK

AA4, L 4t,COL3'1 ,COL4'4 T%81PKR

CHARAi R C OLk)t~ FLE~ 11 Ft 2,AMS
CHARA 11R FINE lj TYP4 H NOý, OR,11 TM LT'2O POTl
CHARACTER CONVAL 0.C CN A 40Oj~1FIXY j2 FA AM*4 FOACFILE~jq,
CHARACTER Jý *ýEx1,ALABERt99 to LSH IBLA~E 1,BLAB 11J

+ i\ \ Q \

+ 'w'' x\ y\ z\ ''A''B\C
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I rýT CRYL E RE.BLUE' CYAN .*MAGE?'.WHIT'!
OPEN18,FILE= MCIF 0 .bAT'
DO0434 1=150

434 JAKSHN(11=6
534 MARK Il=O 9

333 4EAD8,!h' IPRjg lFACX FACYRA SUBX,,SUBY
CLOSEL A)
NPMA =0
JNP ~

300 JONTINUE
-IZMIN=99. E3O

ZIAX=-99 E3O
XMIN:99. E~3
X!IAX=-99.1E30
YMAIN:99E E30
READ 9,A1))FM
READ 9,*] FACX,FACY
READ I, S SUX UBY

250 R ED 9I END-26u j X 1) YI),Z( I)NCC(I),ASPACE,ALABEL(I)
IF IX I CT ITXIN XM NtiNk I
IF X I J GT.XIIAX IXMAX=X II
IF Y I J LT.YLIN JYMIN=Y I
IF IY I' .G T.:YAX YIIAX=Y I
IF I Z Ii :LT. ZfIN ZMiIN=Z
IF~Z V IGT. ZtAX ZMAX=Zi
fPiF( 0100 THEN
PRI N i--flONE THAN 999 NODES.. IGNORING EXTRA NODES. .HIT RETURN'

~NDTFO
Gg T10250

200 N =I-I
IPC ELL:NP /2+10

P; NJ'
PR NIX::#' VODES= ',NP'.. ...PRESS RETURN'
CALL UBELL
CALL UPAUE

7789 , X I JNE , NIFACX +SU X.' XMAX= .XzIA)SB
PRINT :,2,, GO tO 777 NQ' YMAX ' Y!AX/FA SUBX

08f lA AB V E US6TO CHOEA ?CL, LTHE'
PR NT*'::EWN TO CHANJETH SE VALUES ? 'PIN A "jtR)NA E OF FIL ~GlVi NG XMINXAJ I~MX
RE '1 :ILX
IF IL XY~O~l EX :INGO TO 7779
IF FLf qyTHEN
PR NT A :' ENTER NEW X N AND XMAX

PRINJ A I ENTER NEWJ YMIN AND YMAX
READ .YMI N,YAAX
G0 TO 7781
ENDIF
OPENý 4&,F ILE=FILEXY.STATUS='MOLD',ERR=7789)
READ 4 Xj XIN,XMAXMNYA
CLOS~ 44YINYA

7781 XLIIN- XII IN-S~~ t A
IAX= XIIAX- UUIX~j FAC X

YMIN: YMIN-SU Yj 'FACY
YIIAX I YI9AX-SUBY I FACY

7779 CONTINUE
5X=XMA-X~ NJ//900:

iFfSY.GT.5P) sm=SY

JF JNPL E.1CL ~AT1
F 1MM. 52 1-4 LJL: SoEPS TRT
IF MM. EO2 )DV=:HP4
IF MM .EQ.1 IDEV:'IBMH'
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j!! NPLT. E:). CAL! HEFA5E'
CALL L'BACKG1CLR8CK I
XMINX=XMIN
YMINY:YIIIN
XIIAXX:X MAX
VMAXY=Y ~AX

Dý 17 =,NP
X = I -XMIN )/SMI+100.
Y-IMIN/SM +100.

1778 CON I UE
XQ1=1OO.

Y 3: 100.Y

1077 fi VMX -I I NJsi l
IF JNPLT. 01) THEN

AJ TIT.EQO. ) THEN
1914 I:1 i P

CALL UMOV kJ 3.yI)
CALL UPENI 1t j
CALL UM V~~~.j

1914 CONTINUE
CALL C LEAR
NFALT-0,
PRINT*1'( 9 9) Do YOU WANT TO DESCRIBE AN INTERNAL CONVEX AREA'PRINT JA ] TO CONi AIN ALL CON TOURING ? VY OR N)

IFI3SCE0. V THEN
CALL UERASE
CALL UBAýKG(CLRBCK)CALLq UOUL N
DO 191 Iý 1IP
CALL UMOV 1f-. I
CALL UPEN

ýAAýUPONX( 4 +-
1919 CON INUE8044 ý AR

+ I2 1io A(JJER # OF POINTS TO DESCRIBE AREA--(DEF=D)
D R fE VdAIE OF A 'FAULT' FILE

80 U CON A% !" N=

CLO8E(43,TATUS= DELETE'

8047 N
PiF l ONLE OR.jCON.E 0.2) GO TO 8044

S~ P l'~ N 44FLFT TATUS='OLD' ,ERR:8044)
NFA M~i

60 ~ END=61) XTM(I Y~1 T7(IL) IýH(L
II M4 t IE 100 AND iNJIL EG60 GO 06

JTM I SU Vi FACI ,,XT -iXI /Sm)10
VT I VN+/riJ+10

610 6

.........IET1ST AND LAST FAULT POINTS ELEV WITH ALL GIVEN POINTS
ý?=:ý102 1=1,2

X j(tE ITHEN

YR=VTM Il
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F'1I .^i I ThEN
!H=:ýI.ý tXTMI IL-1I -XTrMf IL- 1 1-2+1 ITMI IL-1 -ýTlm IL! 1 !20l.
IF'IN .E6.01 IH:1,

FNDIF
60 1103 J1NF

PSD STiZ( DD

ZR III:TS

1102 CON U

OPEN 19 FILE='SKUNK'l
DO 520 1=1 NP
DO 519 IK:1 IL -CALL AREAýXtP IK ) XTM¶{IK+11,X(I),YTM(IK],YTM(IK+1),Y(I),A1)
IF IA1.GE. .0.0 GO tO01521

519 CONTINUE,
WRITE 19 ~1 X(I),Y(I),Z(I),NCC(I)
GO TO 52,ý,1521 WRITE (28,2 U,()ZI

520 CONTINUE

NP: 1
1817 READ(19,x,END=1818) X(NP),Y(NP),Z(NP),NCC(NP)

NP=NP+l
GO To 817

1818 N =NP-~
NNPP:Nr 1
CALL U SET (OL2
DO 171 4Ir~l IL-I
IH=SQRT ( XMIK)-XTfl(IK+1))112. (YTM(IK)-YTM(IK+1)]t1 2)/20.
MIFH EO .01 IH:
XII -IA
DO 1702 I=1,IH

X1 I=MKl+ f-1 (XTMI JK+1 I XTM(I K H /X IH
Y NP):YTt IKI+ -1£ JYTML K.1J-YTM IK 7JX H
CLL UMOV~ X N J.,yNýj
CLL UPSN ý I lICALL UM N V-i

CAL P !iXý I N lYMAX-YMIN)'*2]/20.*2
NCC INP M

SBZ:0

8D XN - J Y(NP1-Y(J)1112

END I F

1706 CONTINUE

IF IASH .0.]10:

IF(AKSHN Uý . O0.1AND. AKSHNI K+1).EQO..AND.I.EQ.IH) 100:1

F .EO.l.~ THEN

END IF
ST=ST+Z8/DO
S8:58+1. DD
GO TO 6071

6072 CONTINUE

M:ST /58
1704 CONTINUE
1702 CONTINUE
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. IL

NNPPlz7Rr1I
"ZNPl='Rr21
CALL UFLUSH
CALL UAE LL
CALL UPAUSE
CLOSE[I28.STATUS='DELETE')
GO TO 1523
ENDIF

PRNT LR 2.11

PRJNT,(CURSORS_10ýD) W RITH ri OR O ND KEYS.'
CALL U?¶OVE (300.,300. ESGIIOEE
DO 986 I=1,JCON
CALL UBELL
CALL KURSI N(XP,YP,IP)
CL=999EO
0 97C: 1I.NP

F D T.LT. C THEP

=C

END IF
~ND

987 0O NýE
LCONfl _I J4
CALL UST 01

CALL UMOV I -9. 0(CN IýA[ UPEtLCNI N +.9ii N 1

C Aý UMOVl4XkYV)986 0OA NEO
L ON + K )~

DO 930 J:1
+CALL DLAREAIcxLCQN (3) ),X(LCON(J+x)),X(I),Y(LCON(Jfl,Y(LCON(J+1fl,
IF(A ILT.-0. O106 GO TO 931

930 CONTIU
931 C ONT NUE
912 CONT INUE
523 CONTINUE

REWIND 19
NP:1

252 RpDý19,',END=254) X(NP),Y(NP),Z(NF),NCC(NP)

GO TO 252
254 CONTINUE

NP=NP-1
1523 CONTINUE

CLOSE~ 19 STATUS='DELETE')

RLL UlACK(CLRBCK)
Tp1077

EN~ IF
NCON=O

IS THR O-CONTOURED AREA (YIN)--?

CA L CL~ AR
IF AK. E:~ PRINT ,.....WAIT'

AE A ECLRBCK 1
CALL U LN
DO 3344 I4 (P
CALL UMOV iI)-3., VI~
CALL UP N ( t3 Y 1.
CALL UM¶IVL ~iiI13CALL UP N ýXf~,i i3

3344 CONTINUE
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660l1 'ALL CLEAP

4 2.10 EýJýR - F P,-!NTS TO DE$CRIE-E AREA--IDEF=O!
PRINT '(A,!.
+1 OR ýNtER NAME OF A 'FAULT' FILE
RF DO A40A ý0 AL
FIC N VA~' NCON=O
OPECN?4ý 3NJ.,M 3TH~j
RINTE I 4 ý AZO~ CONVAL

R A 3 ,ERR=6693 
LETE

LO TATUS= DILT
ND 0 6605

6603 NPON=-1
CLOSE 1 4, STATUS:' DELETE' I

6605 C QIJINUE
FW CON.EO 1 OR.NCON.EQ.2) GO TO 6601
IF N ON.LT.O) THEN
OP N 44,FILE:CONVAL.STATUS:'OLD' .ERR=6601)
NFAL =11
IL=1

70 READ 44 END=71 I XTMIIL) YT ý¶(IL) IAýSHN(ILI
IF XMiL E0U AND IT lIL EQ .0 GO TO7
XTI IlL) I uMh1L)-ýU IAX07
YTIIL:L ~I L -UBY0J'ACY 1XTMI¶ IlL) LI XTn LIL)-t N /SM~.

YTMl LJ =L YTI I1II-MN ISMi.108.

71 CLOSE(44)

W~ 4 A, FILE='SKUNK')
NNPP NP+
DO 1404V K:1 IL-1
IHzSQRT (Xii IlK)-XTM(IK.1))*22'IYTM(IK)-YTM(IKfl))"*2)/20.
IFIH.E .01 IH=
XIH=I

CALL USET(C0L2)
DO 1405 I=1,IH

x iNP :-XiI 1K) .11-1) IXTI¶I IK. ) -XTiiiK))I/XIH
Y 111 N K I +I IK I-1 *' YTM IIK.1 -YTM 11K JJXIH

CALL UMOVjj (N -3.. Y(Nj))
CALL UPEN!IPI 13. YIP
CALL W1OV (XN) N NJ-3CALL UPEN L iNPJ YP+3
IF LIAKSHN LKJ 1 N. A.3 Aj~MARý (NP)i
iF IAKsHN IKJ:.9:1ANO AsIK+1 .E.0.=0AND.I.EQ.IH)MARK(NP)1-1

1405 CO NTINUE
CALL USE T(COLOR)

1404 CONTINUE
CALL UF LUSH
CALL URA L
CALL U rAUSE

B8ý 2AR AýXM JXTM1 IK+ 11X(I),YTM(IK),YTM(IK.1 ,Y(I),A1)
52 2 CO 1N I U E ' .

WRITE19)I
521 CON~i U19
734 UI TI 4 PN

So=, VU MrIX-XMINp'2*uiiAX-YMIN"*2),20.l"*2
gbý7I-NNPP..NP

ST=:0.
DO 1408 Ji:,NNPP-1
A2=0.0

C ...UýALJ POINTS TO CPUTý ý EV OF 1ST AND LAST FAULT POINTS..
ID t. Q.NPPOR.I QN TO1411

IFIOAKSHN IIK).EQ.0) IDO:1
DO 6302 I = NNPP. N
IF(MARKI II).EQ.1 I IDO:1

6302 CONTINUE
IFlIIDO.EQ.1) GO TO 1411
DO 40 IK1IL-I
CAL DLE I~T(IK) .XTM(IK+1).X(J).YTM(IK),YTII(IK1I),Y(J).AII
IF Al.GT.O0.0! GO TO 1411
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-or rfl T II

01407
ENDIF
STSTZ /DD

1408 C N !NU S
Z I] -ST IS

1407 CMNINU~
GO To 9t
ENDI F
NUMcON:NCO0N

PINT :DIC ~lE AREA BY POSITIONING CURSOR ATLOWER LEFT OF'
PRINT'.'PINTS (I N A COUNTERCLOCKIEIINF AND PRESSINGY C?
PR NT;;,(CURSOR I HVDWT ~ ES 0f6 ND KEYS
PRINTS' ----THE 6( PE I INE OVEf1N't.)
CALL UfIOVE(300 300 KY
DO 2086 I=1,NC6lA
CALL UBE LL YIPCALL KURSN(PYI)
DCL=999. E30

0007ICl N1
GTX~C~ k THEN

IF Y IC. ,I THjPYIN ))"
51=11 T.LT DCL ýp 2+AY YI))a

,D: .P T C. THE

2087 C2NTjNE

CALL U E 0

CAL UI¶ O tLCNlJ9 1
CALL Up N IL LV 1+9)
CALL UUS NT C LOR
CALý UM XP',Y I

2086 CON INUE
D0 8911 'ý'CON

8899 K CON JI LCO III
ICON N ON+l 1 COW]4
OPEN 118 FILE SKUN
REWIND 18
DO 952 I=1,NP
DO 95 :1 CO
CALL DLARA XLCN(J) ),X(LCON(J+1 )),X(l),Y(LCON(Jfl,Y(LCON(J+lfl,

IF(AML.-O.10F1 TO 1 952
954 CONTIJUE

WRITE I18.1) I
952 NTN E

OP EN 19FILE='SKUNK')
REI IID i2

976 READ 118 2END=958) I
DO 97 4:1ACCALL DLAR A XI LCQN(J]),X(LCON(J.1)),X(I),Y(LCON(J)),Y(LCON(J+1)],
IF(ABS(A)l T0. 01) THEN
WRITE ý9* J I

RNDIF
957 CONTINUE

GO TO 976
958 CONTINUE

RWIND 19
NCON:1

1952 READ119 END=19541 I
LCON(NC6N)=I
NON=NC 1

1954 NCON:NCON-1
REWIND 19
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CLý5 I ý5F
END Ir
OFEN1I. F ILE:' TAP. 0A1 ST AT US: U'!NKNO WN')
REWIND II

779 WRITE 111.11 X(),Y(IL2.(IL.NCC(I),ASPACE,ALABEL(I)
XPLX =UxMIN
XPR =XWMAX
YPL=YWMIN
Y PRYWMAX
A NLL Ec 1 THEN
PRIT l''WN TO (C)LIP OR (ZOOM AREA (DEF:N) ?(C OR Z) )

OF QO CORZOOM.EQ.'Z) THEN

WINDOW FROM (F)ILE OR (C)URSOR (DEF=C)
I PQA t GOTO 8346

9367 RT fTRNAME OF FILE WHICH CONTAINS COORD INATES Of'
PRNT#(EAJ I' LOWER LEFT CORNER AND WIDTH OF WINDOW
READA '(~JJ ORCFILE
OPEN 43,FILE:FORCFILESTATUS:'OLD' ,ERR=9346)
GO TO 9347

RE6 AD L MA FL ',FORCFILE,' NOT FOUND..PRESS RETURN
CAL CL A
GTO 90 367

9347 CONT INUE
READ 13,j1 XPL,YPL,WIDT

X L=~ XP -SUaX-XMI[NXI/SM)4100.
YPL = YPL-SUBY-YMIIIY1S +100.
j IT T=WD 1SM
XPR:XPL+U1DT
YPR=YPL
GO TO 8345

8346 CONTINUý
PRINT', USE CURSOR TO LOCATE LOWER LEFT CORNER OF AREA'
CALL UAOVE 1400.,400.1
CALL KURSIN XPL YPL P1
CALL UMOVE IXPL-1O. 4P.
CAL UPEN 5PL+o Y'PLj
CAL UMOV 1X L Ypt-l
CALL UPEN XPL,ýPL+1 .)

PNT UN s CURSOR TO INDICATE WIDTH (OR HEIGHT) OF AREA'

8345 ,IPIN)
IF l S X~-XPj.G:8:81jYPR=YrLj1780./109. ) 'XPR:XPLF ýS P YP G IXPR:X L.i1U~.7O 0 YPR-YPLI

XW I N XPXWA =XF:P
YWMIN=YPL
YWMAX=YPR
ENDIF
CALL UERASE
CALL C LEAR
CALL P END
END I F

2301 CONT INUE
J MIN:9E3MAX:- ZM INo

DO( 20 NP )ADX(I) .LT. XWMAX.AND.Y(I).GT.YWMIN.AND.

2307 CRNUý(2.13)'

PR N '.' .N GI'ZMIN ' MAX EL.: ',ZMAX
PRINl::I'' T BGNN N CONTOUR CONIQURMINTERVALý HEAVY L INE'
PR INT',' (~ IPLE. AN~ NO. OF COATOURS 0D MANS SPAf RANGE):
ýRINT,(,
+ RE N(A4O) NO.CON TOUIN (DEF:AUTO) (H FOR HELP)

IFCNVAL EQ NQNE .OR.CONVAL.EQ.'N') CONVAL:'999999,1.O,1'
F CONV#L EQ. 'H ITHEN
AINTA, FOUR NUMERS ARE TO BE ENTERED(OR ENTER RETURN FOR AUTO)'
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+R 'AT. le HE E§'INNING CONTOUF VALUIE. THE 2NID IS A. * OF
PRILAI CUnU INTERVAL
PRiNT1..1I HE RDCCAUSES ALL CONTOUR L INES WHICH AREMUILTIPLES.'

IL S R TOBF DRAW HEAV~ LTER, OR ANOJTHý
I RE 4H S H LINES TO BE

PRN 1 4AWNPflE l 6 E OE 5020 DN RAW THE'
PRIT:! S 18' ý 5014 5012. AND 501 tCONTOURSU TH TWHE
P A,~ PO*.PRS TURN TO CONTINUE

N~i FAX,$ j/''THEN
0 =GLOGI (Dj

DL.GT.5 ) JDEL=10

HJZM A P T +.00 ZMINIZINT
ZN N=I NTtZINI

fiMig 7503

0 NJ1FJ' Ei'Mý15ER')
WRIT tA0j1CONVAL
R ID 43Y ERR:2302)1 ZZMINZINT,HEAVY,NCII
H Ai. Oi' ,Tý2 2303

A 'IIL MUST BE GREATER )OR :TO INTERVAL'

23 02 2302SAUS'ELT

230 CONINU
2 CL JOSEL 46STATUS:'DELETE')

2503 CON TINUE

I NAL 5.E0.1) MED=O
FN1FAýr ~ i GO TO 7564

+ 2 14) L AVIE BOUNDARY OF CONTOURED REGION UNDRAWN ?(YIN)
D; ,2 JASK

76 PREN,1AD' )2O J , tIflT ENTER TEMPLATE FILE NAME (DEF=NONE)

~ )ITMPL:1
+ ý217a AAT TO SEE ELEVATIONS PLOTTED ?(Y/N)

I1, 2 ASK
I JASK EG.'Y') JELV:1

32 B C LJ ~ , TE
3 LV.EQ.0) THEN

DO 3200 I=1 NP
IF(ALABEL(1).NE.' ')JTEST:1

iRNT 17 ANT LABELS PLOTTED? (Y/N))

IJ .,'Y I LABEL:1

'N IF:;J17c LEAVE X-Y AXES ANNOTATIONS OFF ? 'YIN)
2221v AASK

~2.18) LýYE,LCATION JIý'S BAT DAAPI.QF TOO ? (YIN)
PRINJ 6A I ETR'A 'TO INCLUDE GRID POINTS ALSOI
RJAD'2 22) OASK

IF PASK.EQ.j' Y')JJELV:I
IF JELV.EG.1 JELV:0
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ýp NT* ';,-' ENTER TITLE OF PLOT--ýTr NONE. HI, FET'..;Nl

READ' ¾' A4S0'lTiTLE
PRINT .' --PRESS RETURN AT BEEP5S
CALL UBELL
CALL Uf AUSE
CALL PEND

OO.? CALL UWINDO(I.,1040.,O.,780.1

t jM1ýNZ,)CALL UUINDO(XPL,XPR,YPL,YPR)
A:E.'J) FSOFT=((XPR-XPL)/1039.)

IFJPASj~jE Ao I THEN
IFN~tJ E.J OTO 1929

IF LNCC IJ LT.1U00) GO rO 1929
ENDIF
CALL UMOVjjOFT Y(I IOF
CALL UPEN +3 FOFT I
CALL UMOV IX1JJyfI-3 'FsO
CALL UPEN X(IJY I 3.'FSOFOT

1929 CONTINUE
CALL UHOME
CALL UPELL
CALL U AUSE
END IF
CALL USEWr'OFT')
CALL UPSET IVERT,,30.*PSFT*FSOFT)
CALL UPSET 'HQ 1'15. PSFT FSOFT
IF AASK.NE.' YI CALL XYAXIS( XMINX,XMAXX,YMINY,YflAXY,SII,O)
I 1 ý.Jql~ THEN

IF PAS~ IE )TE
IF LNCIE.1GO TO 1923
F NCC LI I LT.1 000 GO TO 1923

CALL UMOVE( X()6, FSOFI,Y(I).6. XFSOFT)
CALL UPRNT1IZI, REAL

1923 CONS INUE
CALL UBELL
CALL UPAUSE
END IF
IFIJLABEL.EQ.1) THEN

ý JNC111610)GO TO 1223
ff NCC8I GO TO 2
IFAL8. I ~ 123GO TO 1223

AL U 1 Y1+6.)

01E1 122 EL(I ,IOW '(bAJJ1,0

WRf EALiA9 'L~i, 1')') (BLA8(JJI,3JJJ.1O)

-1 G0 T0 1226

fiiý Alj ' IIAl) (BLABrJI,J:311O)

~FUPS T I'HOR I ,9.*APSFT fSOFTI
122 UPRNT1(BLABEL,'TEXT'l

1223 MO 'VT'i",30.:'PSFT:FSOFTI
CALL UPSET ~HORI .15. PSFT FSOFT
ENDIF
SALL UP~ELL
ALL U rAUSE

ENDIF
rALUETJCOLR)
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X7.Y7,!FN

CALL UUH ~ERX77,Y77
AN G=ATAN2Y I -Y77 X7-X77 XY'
I1JPN.LI a CALL UIIOVI
IF JPNGE: CALL UPEN1ý'7Y '
CAL UOE 0 ;77+1.XFSOF *SifINNG). Y77-1 1FSOFT'CSjANG11.O
IF3jLT J CALL UM2R X7+1 'FSOFjS JAN~ 14Y7-61 SOJCO ANfl)
ALL UOTh7I. FAL 0P T1S1N ( gN I COS'6~ T'ANANt GE *[.F YFST 7- ~FSOF COANNG
F LJN.LT . C AL MWVI YX7- 1 F jjýA 7+1k FSO 'COANfl
IF JPN.GE. ALL UPENI X7-1. FSOFT SN iNG ,Y7+1. FSOFT CIOS NGJ
CAL tOVEX,7,Y7)

JPN= PN
1049

CALL UlLL
CA L PA SE

159 CO IND 
UE 1

I NUEl~T. 52AND.HEAVY.E0.O.1 NCM=52,
F NCI¶ 61. 82.AND.HEAVY NE 0 )NCM:52 HEAVY/ZINT
F NCM. Q 0. AND. HEAVY.N b NCM=52,IF NCM.EQ .OAN.EVNE.J NCM=52 HEAVY/ZINT

LI =:I PELL

777 CL INC)zCLI 1) ZINT*(NC-1]
IFLUN.GT U.O. ND.L 'C. I.ZA t0 TO 378

778 =NCN-1
IFNC.:Q 011 .AND. CLf1). LI. INJ NC=8

IFN.O1AND MAX1 ~ NC=0
F HEAVY.NE.O.) TEN* A

NiH(

IF(ABS HH .LT.O.I*HEAVY) THEN
KF=26
IF{3J .GT 261(KF=-2ý
HL T j J~EtJ+KFJ

7608 CONTINUE
D7607 11N
I F(NUMH ti=).'AE'.O) GO TO 1159

7607 CONTINUE
HEAVYAJ
END IF

1159 C ON TINU
C . RUILD 9NVEX CIRCULAR CELLS.. ABOUT NPCELL POINTS PER CELL.

IF NC N. T ) THEN

XLIAX=-99.E30

06 3 1:11JCON
FX LCON T J 1TXtlIN I XMIN=X(ILCON IIýF X ICON I H.T.XMAX JXMAX=X ILCONI

IF YJLCON LI] T.YMIN YMIN:Y LCON IJ
iF Y(LCON (I T. YMAXJ YMAX=Y ILCON Ii

693 CONTIUE
AVX LXII N+XIIAX 12
AVY= 'VII N+YMAX1 /2.
JID~o

661 CONTINUE
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b6, 1=1.F
D~l~l)AV02+IYlII)-AVYJ''2
l0=5R~iD1+10001

IH ID.LC .31IN LID=LID+l
662 ~ON TINUE

RND IF
XMIN:9Q. 3
X?¶AX=-9§9.-P.0

Do 6 4 1- NF X : ' Iý 11M
F T.YMIN jYMIN=Y II

69 l I N T.YMAX J YIIAX=YlIl

69 F ! NCNG. TO 697

AVY Y MIN+XMAX 72.67CONTI NUE
DO 650 1=1 1300

650 NCCELL(Ihzb
DO 6ýO 1l NP

D:( LI -A~J 2+(Y(I)-AVY)122
!D~QR ( ji 0001

660 NCCELL(ID J NCCELL(ID),1
K: 2IRD ( iho
IRN t1)=O
ND=
DO 670 I=1,13~00
NDND+NCC 11111IF (K.E0.2 N C 11410D
IF K NE 2J NPCEýLL:PCELLIF 6 NPCELL T TEN
NRIl

IRN K =ND
K=K+l
ND=O
ý ND I670 O0 T IUE

F G O TO 680

IRNI = IND
K:K+l

680 CONTINUE
KRD:K-1
CALL UCHPEN(LPEN(l))

R WAIT
IF rm.E 0.)VCoýLUET('HARD')
XUbt lN hXL-1. 6.1*16 YPR
XUDtIAX:I (XP-1. Jt 1a9  0:12H~YUDMIN= I PLxr65/8. J 1.
YUDMAX= YPRI(65./7860.1+10. .j-?CY
CALL UDAREA(XUDM N XUD MAX, YUDIIIN,YUDMAX)

CALL CONTER (ZINT)
CALL UWI No NWM MXwt YW1IN YVMAX)
CALL UDAREA 10.pt X 7 iPCX 16. ýCY,75. 1PCY)

C SAVE A ? MESH FILE' IN FtLE.'MESA.DAT
GO TO 8 808881 CNT INUE

R6 21) DO YOU WANT TO SAV OTHISS ES H ýO)THAJ YOU MAY'
PRIN4T #(A) LATER DRAW OTHER PROFILES ? YN)

IIASE. yo I THEN

R AT ?2) ENTER A FILE NAOE IN WHICH TO STORE THE MESH.'
PRIN (A1, DF=f.MSH )
IF MS.E. FIIIESH=:M.MSH:

PRN . ýAI:Tfl'H

WRITE(81,: FACXFACY
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WR T!M~,'ý ZMAXLMIN.XM NX,X1MAX%.

WRITE tS1.' NP.MB.MBL
W~~5 T~ N8 X~) I) ,Z(I),NCC(I)

3356 CONTI NUE
DO 33~ :ii
WRIi 11871,' JVERTEXfI,J),J=1,3)

3367 6jý ED~' jýONM'UFORfl:'FORMiATTED')

WRIT 
ý8i Xj NM1867 READ N = ND18(8 X Y1,X2,Y2WRI 1 816J X1,Y11X2,Y~

GOT1 7
1868 CLOS (659 STATVS:'DELETE'

E0 T G I

IF A Co 1B Nh~TEN1  B
WR T t~ ~ 0
CLO 65 STATMUS:'DELETC
GO To 18 4 T'
ENDIF

1823 REWIND 65
1827 READ65,'(A72)',END:1828) DUM

IKN= KN+
GO 1T 18~

1828 WRITE 81 1IKN
REWIND 6t

1842 READjt5 I 1 ND=18431 X1 Y1 X2 Y2
WRITEL81 X1,Y1, 2,Yý

1843 GOT 165,2TATUS='DELETEI)
182 Ng FILE='SAVCON')

1767 MA 5 END=1768)flNl,MN2,flN3,MN4,11N5,11N6

1768 RN R
CLOS 5)I
CL OS 113
END IF
GO 108882

C8880 tOl IN" t .. RAWING TITLE AND LEGEND.....
IF Mi.K~.1.OR.IM.E0.2 THEN
CALL UWINDOIl., 104O U 180
CALL UDRf PCXJb 1O FCi7O. 'PCY, 100. PCY)

CALL UPSET I'ORI'6'15t("FjJ~F IM EQ 21 CALL bSET HA~'

F MM. 0 THEN
CAL U0Aj~ 0.,O. ,67.)
CALL USET
CALL UPS~J JV j,2?.)
CALL UPS 'H '1 .
END IF
CALL US;TI 0 4)
CAL (11UV jl~U. d (TITTLE(I), 1:1.48)

C AL NA

+ýRINT A J
12,?? I LEGEND ? (YIN)

READ I 1 ,JASK
FASKCLE . Yn GO TO 162
tPW:NC
KP OW=O

DO80 I: NC
IFfNUHtI .T.O) KPOW:KPOW+1890 P2O ?T' N UE
IF K KPOW.GT.O) IPOW=KPOW
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"CAll !NF'IPOW)

YF= 7nrfl
NIPtIOW LT N6 YF=IPOW*251+50.
ALLY ULM~qý2 : 2 .
ýALL UP N 1 I NT:= JEXT'
CALL UPRNT1 ZINT,' REAL
INC=1
DO 500 C: NC.INC
IF (NUMHjIIC J.i EQ. AND.HEAVY.NE.0.) GO TO 500
IFIYF.L1.51.1 HNN

ENDIF

CALLh4 UVEPX, YF)
KF:-26
IFIIC.LE.26) KF=26
IF HEAVY .EQO.. CALL UPRNT1 (LETjUC+KF] IX'
IFNHEAVY.NE 9 J COLL UýRNTI HLEIINUtIHLIJJ, TE'XT')
CALL UPRNT1I X TEXT
IF ,ACL GT.-0.OOO1.AND.ACL.LT.O.0001) OCL:0,
IF ABSIACL .LT.100. CALL UPRNT1 AC ,REAL,
jF ABS ACL1 .E ~100. 1 CALL UPRNT1ACL:'INTE'
CALL UPRNT ( ý TEXT')
CALL UWHEREIXNGj NG
END IF
YF=YF-25.

500 CONTINUE
CALL UBELL

162 kN

C ....it .. REJTý PRPFILEý ..............

CALL P1NbT(M

CALL UF iJOOH
CALL CL~ AR

CALL UFLU UH
956 CONTINUE

REWIND 09
XBI:MB
CA L C' EAR'
ýR NT

+ 2WJ UNT 0O GENERATE A TRIPLE TRIANGLE MESH ? (YIN) )
RE Dj 222 30 K
IF I Sk.EQ. Y i THEN
CALL Cý EAR
+?R NT, ~A R~ ~ OR INVERSE SQUARE RULE ? (L OR I) DEF:L

NP EQ.TýNPWT=0

Rj;NT , NEW IN UT DATA FILE NAME IS 'TRIPLE"
PRINT' .. ....... WAIT ....
00 516 I=MBL,MB
II=I
CALL CORCOR (II
CALL D A EACXp l,CX(2ý ,CX(3),CY(1),CY(2),CY(3),A)

VX:ABX1 ;+X1+X
VY:j Y~ V j+C T it~
SI= VX-C 111 2+ ?Y-'Y 1 fl *2
S2= VX-CX jA1 '2+ VY -CY1I2] *"2

IF(pU 0 11 CALL C ONS y,vY )
WRITEI , Vi VIVY.VZ 0,

516 CONTiNUE
~I NFIE 11l

CPEN 3'
WRITE It , ~A 4~
WRITE 013.*) WAXFACY
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v7READ 111 FNf,:A3l 6X.SY,P,7.IZ4AFA(EALA8Etl1I
RX~c-M'T~klflf ý+XMINX
6y=SM;(syjolij 1+YmIN Y
WRITE. 13 8X.8YBZ.IZZ,ASPACE,ALABEL(1)
GO TO i'

818 CONT INU4
CLOSh I1

ENDIF

ýpJ ER, TRIANGLES FORMED
R T As'.JAS

DO Y OU WANT TO DRAW THE MESH OF TRIANGLES--? (YIN) )

CAL LEAt
Fj ASK ~ Y) THEN

CAl UM 6t 20 560.
IF M M.E0.1 JCALL UDAREA( 10.AFCX,75."PCX,10.APCY,75.IPCY)
IF MM.EQ. 2CALL U8AR A 18.'PCX, 75: PCX 10. 1PCY.75.2PCY~F MM.EQ.3~ CALL UDARL1U.5 1 :,50.)

jFrM.O CALL VFE RT H 3I 4
C .. mt ?A.NGES T H~'

SF MM EQ.1.OR.MM.EQ.2) CALL USET('HARD')
CLR =1
0510 I=MBL,MB

X~iIIi
CALL CORCO~(
CALL UMOVECI)C'
CALL UPEN ;XL2 ' I~
CALL UPEN IX i : uYy
CALL UPEN ICX 1J CY I1)

5 ý10 CLRtGT.7) ICLR:1

N E
SALL UpELL
AjU AUSE

RETURN
END

C

RE Jii NMIN ýY I% YMAX, SM, IFLAG)
COHNDA AUD I INJ UDM~ YUDNWAIN
C0MMQWANLAZ1dDMýNEVUDCX 0 Y U AOL VUDMAX FSOFT

[CJHARopýC1ýp~R lEVj ltlPSIZE.LPEN(8)

IFi0 AB XD PX.GT.0.001.AND.ABS(XUDMAX-75.*PCX)

CALL UI1NDO 1 1~0; OX
EAL F0R A CX; ~.C.10.t PCY,75.'PCYI
END F

ýXqlA (( AX-XMIN) /SM)+100.N~lXfAX 125

LU ý=LOG
JFBL G .. 1LOý=L OG-1

10.L l~lo LOGI )+I
3 jL= DE

XS JIN~ L)

XX=ZZM N-XINT
20 XX=IX+XXINT

X= XX XMIN) /SM)+100.
IFW~LT.5O. JGO TO 20
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iF I y.!E I ýAY4Xc, I TO 7,0
C ALL UJMOVý I Y, r.1
CALL UPENIOX.10.
CALL IJMOVF IX,34.
CALL U.SFT TIACENTER' 1
IF'XINT7FACX.LT..1. CALL UPRNT1 1 I XX/FACX +SUBX,;REAL I
IFIXINT/FA(U GE 1 CALL UPRNT1![UXX/FACX I+SIJBX. INTE9
CALL USET NOCENT R '
CALL UMOVE !X 770
CALL UPENIX080.)
GO TO 20

30 CONTN 1+0.
NUM=YYMIIX [125

ZD=ýYAX- I NJUM
BLOr:BLOGIOZ

'U~L0G T.. LOýLG -
ID Lý ZD 10. V L0G )L+I-

IF iDEL!GT.5 IJOEL=l0
IF I. DEL. E,31 jEL-4YINT=JDEL 1U. LOG
YS:rINT/ jITOOOI11NYN

lZ?¶INIYD Y INT
YY=ZZIIIN-YINT

40 Y Y21Y.YINT /)10y Y-MN) /5S +10
Fl:T50.1 GO T0 40

AL UOV ~AX+Y j GO TO 50
CALL UP NV 0. .Yj
FyIYINT/ CY: .E .1. CALL UPRNT1 ýYY ACY]UB ITj

IF YINTFAlY.ýT.1. CALL UPRNT1 VY FACY iSB4 RA

5 O TO 405CONiTI NUE
SFIffLAG.E 1 j THEN
ALL UWINDO X M~IN XWIIAX YWNIN YWIIAX)

CALL UDAREAIXUD?1IN.XUDI1AX,YUDhIN,YUDt1AX)
ENDIF
RETURN
END

C SUBROUTIE DRWPRF(MM)

CHARACT R Rý 72Si'lSC1SIýC DS271YABýLt40,YLAB2'41

HAAJROSAýf ~1,OEVOFF 1VJOKASK'ii, SYM lii.EG 20,GEL'21,LR1

DI11EN~!!9 ( ~2601,Y(260),Z(260),IBOX(80,80)
tALUHý LPEN(1

IF fMMJ.E.,0R. Mo EW.2) THEN
CALL USET T"FT I
CALL UPSEI(VERT, 'PF
CALL UPS TR ORI ,2 *PF
ENDIF
IF ?1M.EQ .?) THEýI
CALL USET SOFT
ND IF
HAI 4 VXI.VYl

R AE 14. x
R Alý 14, Al ')SEC

R;14A4~ 1 YLAýLWRITE Di;2, 1A 70, 1 DESC.SL
WRIT i SEC2 ( Al 11 ,S
WRITE YLAB. LA4U Al ilYLABEL.SL
ZMAX =-9. E09
ZMIN:-ZIIAX
YMIN=ZIIN
X11INz ZMIN
YMAX: 1MAX
XMAX::ZfuA
1=1

141 RýA ý(lf.r.ENiD=l431 xf),Y(I1 .Zl)
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:YITi~ 1-l':o.

fyfil , .M Al YMAX :Y(I)

iIi' -.9991 THEN
GO TO 141

GO0 T~ 141
143 CNJINUE

CLOSE4

ýL ( iKAý) , RST PROFILE OF A SERIES OF PLOTS ? Y/N

IF jk;3KA0:K.QY01Y THEN
DO 101 I=1,80
D101 J=1.3~i80
EN~j rIF JKASK.EQ.TY) THEN

PRINT' ~ V i Xj s description= 'ý LABELPRINT,'(ý Enter new description DEF=NO CHANGE)
READ '(M ',ýEYLAB
IF NE1WLA NE. YLABEL=NEIJLAB
CALL CLEAR
ENDIF

RIJKASK.EO.'Y' tlSYf:O

MSYM=MSYMi+4
ISYM=MSYII
END IF
IF flSYl GE.16) fSYfl:O
CALL CUA~
IF ~JKA5~ ?1 'l' THEN
+R NT*j N THE PROFILE STRETCHED TO FILL PAGE ? YIN)
READ IAll JASK
ENDIF
CAL -L CLEAR
D? 0 XI=I,NJ
XIIJX.I -XSUB] to 639

200 Y y ~IJ -YSUB) *o.639
XF=1.0
ýFf ASK.19.'Y') XF:664.56/SORTI(X(NJ)-X(l)pt*2+(Y(NJ)-Y(1))tt2)
XIII 2yf( I N

201 Y IM :( F

P1It KJTION 'SEC

333 FRMATyuH fiN L- .F8.2.I1H MAX EL= JF8.2)
6777 C8 TINIJE

ýR NT A9J
+ I .f E4 MN AND ZMAX (DEF:AUTO)

XSE T= 200.
YSET: 100.
YGAP=125.
CF!ýEFCLEAR. 'S'l REFELzOREFEL
4 R !WEL~F
IF ~EEL.EG.'.') THEN

~LOI :LOG1O iiMAXZDjJ

JDEL= DE
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IF( 1ELE. GF i. IID! I
ZIOM:C, 'Ii O"LrGI
:2:1 ZMIN7ZINT,0.O.OO1'ZMIN/ZINI

ZMIN ZZMIN
ZZMAX:ZMIN

38 ZZRAXZZZMAX+Z TNT
1F ZZMAA.GT. MAX) GO TO 89
GO TO 88

89 ZMAX=Z ZMAX
ZPLOT= ZMAX-ZMINU15.
GO Tp 94

ENýRIIFL ',' THEO

URIT4 AO 1 REFIL
REWI ND 41
READ fA3 ERR:67771 ZMIO ZMAX
CLOSEI4,.AATATUS= DOEL ET

'?JKASE.NE.:Y 1' ZEFEL'S'
IFJKA4 THE
+ 2RN T MANY Z UNITS PER PLOT INCH (DEF=AUTO))
READ I A40 I,ZEFEL
EN~DIFc~

Flj ZEFEL=OZEFEL

Ii ZEFLEO.' ') HEN
~L ý:ZMAX ZMN /5.

ýNF FL NE ' TH~o

REWA4O1T ZEF
READ 3 JR=1 Z~q

ENDIF

94 COUU ZI)IPLOT .G1.5.05) IHEN

R T SN ',ZPLOT,' WILL PLOT TOO TALL. TRY A LARGER VALUE.'
GO To 418
ENDIF
CA LL CLEAR
ýF LJKASK.NE'Y'l ISHADEz'S'
FJKAýK o '' THE N

rRIN T 10 , 1 ANT PROFILE SHADING REMOVED Y/N ?(S FOR SAME) )
' ý (Al) t1SHADE

IF 'SHADE .EQ T5) ISHADE:OSHADE
OSHA: ~HADU

CA CL AR ,: , OFF:'Y
IrIHEN

PR NT, A X)A S LBLECLF F /
REA, '(Al) [~EVOF LELEC EF OFYN?

END IF
EINFýLEVOFF EQ t'S') LEVOFF=OEVOFF
OE VOFF4LEOFF

8855 PRINT, SY~IO ON PROF ILE LINE (DEF-NONE, S=$QUARE, C:CRCE
PR NT 'A T:TRIANGL .. D:DI AMOND. :CILE

READ FY

+I SYMsy~ 0 D. .0 SY.EE81;16

PR NT~L 'SYM' NOT A VALID SYMBOL.... .TRY AGAIN'
GO TO A855

8866 CONTINUE
IF ~SYM.NE.' ) THEN
CALN L ' M LEGEND FOR SYMBOL ? (20 CHARS MAX)
READ 'A2 'LEr
WRITE ~EL 29A'1LGL
IF IJKASK. 0. Y I THEN

PR!NT ~iA )'.' LEGEND PRINTED ON LEFT !DEFI OR RIGHT ? L/R
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RiAr L 1

E:NDIF
CAL' CLEAR

ZDIF E0.0 ETURN
IF (3KASi.EO 'Y: ILEG=O
IF LJKASK.EGO2Y' CALL UERASE
CA L LCLEAR
IFL JKAJK.E.Y CALL UgACKG (CLRBCK)
F KA K.E 0.' CALL UOU LN

AF 18 03 Y ) GO TO 412

fi - 99il GO TO 400
ZZ: Z .MI - ZN Z F

TLXI +Y I)"2)+XSET
IjMNL .1TH N

~E~~iF)4)YSET)

CA UPNl 2 +NID~hST
ENDIF
~FEI-L$ 2ý*2. THEN

END IF
IF ýI-. 12 J 2N E.)T

SALL U N V ,+ X~i ET)
EN IFPE

400 HNNFINUE
412 CONTINUE

DO402 =2 NJ
JX2z 'Y11

t 2IXE
XKI10ýlj 1] li**'2'+YI*I -11 j'2j+XSET

1= DhIF
11:1:_-J02

1Z2:Z! -0.0 O2
IF 1~.12{ THEN

G2LAST= ~Z1 +YSET
EN IF .-999.OR.IZ2.Eg.-999) GO TO 402

G2=I ZZI$Z2iYSET+YSET) /2.
CALL XYI1 OL nIGLS-2ý*jGA GTHEN~
IF IORT ' i st'll~ (GL~TGJ~~ T2. TE
JA XYNBOL I G+G1LASTJ!2., ,G2+G2LASTJ12. ,SYN

G1L AST=G1

8=:1 -MSYN' 5
I SYN:O
IF SHADE. NE.'Y' I THEN,CALL UNQVE~ XIý 1+~
ANý UPEN 2,2 ++yi

402 01~ INUE
IF ILEVOFF NJ,' V')IJEN
CALL UCrPE1L0 NIJ JSG:SGRT U JI2+I Y(NJ))'*2)
$H:SQ 19U(ASNF Y SH=JRT( (X(NJ)-X(1 ))*'2.(YfNJ)-Yffl''"2)
CALL IJPRNT A N JREAL'
CALL UN V IX5ET-IOtlYSEI)
ýALL U NOV XE YSE
SALL UPj N St YiT
CALL UPEN;ISOXSx T,YSiT)
ZS=0.O
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Zl=?MIN
500 Z5=254V:AF

iZI=1+ZPL0T
CALL UMOVEIIOO.,ZS+YI~T)
CALL URNTIIZl *REAL'4
CALL LIMOVE.XS~t-lO. .ZStYSET)
CALL UPE IXSEJ ZS+YSET
ý ALL M1V~ ~XSjt ZS-Y GAý .YSET)
ALL UpEI l , s+Y5ET

CALL UIIHE E R RCALL UIOV E XlsEI Zý+YSET
CALL UpENI S+XStT ZS +YSET)
CALL UIJHEE 1R3 R4
CALL UMOV1 S0+tSEI ZS-YGAe+YSET)
CALL UPEN 1504 SET,ZS+YSETJ
IF (Zi.GE.ZMAX IGO TO 510
GO To 500

510 CONTINUE
CALL UFLUS
CAL UMOVVER1+60.,R2+20.)
DAL N DSC2
CALL UPRNT1(DPR,'TEXT')
DPR:SEC2
CALL UIIOVE 'R $0RX 1P'*2+Y(1)tt 2)+XSETYSET)
CALL UIJHER 4GiGCALL UtOVE i+;1O2 R2-1~)
CALL UPRNT 11 PR tEX
CALL UMVIQRTJ NXNJij 2+Y(NJ)**2).XSET,YSET)
CALL UIIOVE 1-ý5, R4-~.

CIF SE NE. 9 tALL UPNNTI(;-\', TEjT')
CALL UMVjý~ -109 ,YSET- 70.
CALL UPt 11L= TIxTDISRT;VX!JiY~2jH2+ VY -IVY2)P'2)
JFimAK NE EN
U IDI SiI SH

9NFFI. GT: 100.j CALL UPRNTIý1 (,~05, pITE')
F ý~ jo CALL UPRNTI DI, REL

CALLW XSETt I- j*SQ/10.,YSET)
CALL UPEN 50/+-1S 10. ASET-10.)

IF WEVI¶.Q 1 LNOVE (GI-35.,G2-3o.
IF ?¶M.EG.2 CALL UMtOVEtGI~-15., G2-30.1
INtI 25 11DI ,LE.19 THEN
CALL U kNtl1 R~LX
JA UPRNT1 0~', TEXT

IFýK .E0.1 CALL UPRNT1(',OV 'EX'
1)ltlt CALL UPRNT1 (' L\', TEXT

600 O
RX=R3~ 20.
REA =RYLAhEL,'(40AW)) (YL(IJ,Iz1,40)

W (L~l N.~~ GO TO 851
850 CONTINUE

I=40
851 CON IINUE,

DY= RY-YS IT+ 0)IFfDY. GT. 9. 60:30.
R ALL USE t OFT )
ALL UPSE I (VERT,,O.75`DY-PSFTjCALL UPSET1'MORI .O.5O0*Y ,PSFT)

I:1, 1')YLIT)SL
IF t.L.Sflt40 To
CALL UMOVE I q RY?
CALL IJPRNT1(Yi'G, TEXT')
RY:R Y-DY

700 JOýTJNUE

CALL UPSETJ VERT 3O.:PSFTJ
F A~USymT . THEN
IF{LEC'N'' THEN
YL G N '3L*ILEG+1)
IL EG=ILEG41
XX SS: ISET
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C ALL lJMQVEQXXSS+75. .Y FG
CALL UPRNTJ(GEL. TEXT
ENDIF
ENDIF
CALL UIOVE(O.,0.)

CALL USET SOFT')
RETURN
END

C
SUBROUTINE FEF~Z

COr1¶N/DVICE DEMVtPCX,PCU, tFT,C LOR,ULAACK,PSIZELPEN(8)
COMPON/ RI IML

COMM N/DAR A LXUDý IN UDM X2YUDhIý,YUDMAX,FSOFT
DIMENSION XT 2§0i Y J60J T 260
CHARACTER 2OL 4 '146L C L4j4
CHRC R 1 I ~ t I S L i DtC 0LASH-1 IPP'2,YLABEL'40
CHARACTER RA 1,FYE1A ABBC
~AT SLASHJPý IT
Flý ýEN.2 ) GO TO 1900

IP:'
P ~R NT' WAT.

TX=X2
TY=Yi-

lip p-N .GE.O.1) THEN
X.TX THEN

X2=EX

Y1:TY
GO TO 123
ENDIF

ýNIFAB(X2-Xl].LT.O.1.AND.Y2.LT.Yl) THEN
X2=TX

ND
123 CON IINUE

ENDIF

Y =~1F'IY2 -
FrE1.GI00 THEN

0O3 I= 101 2
CA L COC AA X

0 - . HEN _-
F ALL q AR A CX 1 X] 1 . CYI2 YB.CAL AR F A11V0 Yi~~

XBI= XB1 XýE

B =YI+F Y4-7



END 1F
FND IF
IF7XE1.GT 0 ! 'HFN
CALL A~tAl ' 1i.lC~I2 J.XE1 Cyki ~CY1, YE1 All
CALL ARFA(CX21.CX 3 IXEl.CYH .CY(~Y±
CALL ARWACX(3 .Cy~1).XEi CY .1 CY(lE1A
IF Al. E.O.AND .A2.LE.O.ANb.A3.Lt.O. THEN
XEIz-41 

YE1A

YE 1=- YE 1

i NDIF
334 CONT INUJ
333 CONTINUE
335 CONTINUE

X2=-XEI
Y2=-YEI
ENDIF
CALL USET(COLl)
IF IMMlEQ.1J CALL UCRCLE (Xl.YI.5.)
IF MM.EQ~li CALL UCRCLEIX2.Y2.5.J

IF(NJ.EO.O I NJ:Y2-Yl)I5.
NJ=l01
DO 100 I=l,NJ
01=1

-1 OHI/1) 1
loXT I =:X + 2-X1)
10YT I.1 =Yl+Fx(XY2-Yl

ZflIN=99. E30
ZflAX=-ZMIN

LFND=O
LBB:1
LJJ181

LTIfIE:0
315 CONTINUE

DO 210 J=LBB,LBJLBC
ZT3:999
F O L G NEO1 GO TO 210

C FIND TRIANGL POINT IS IN ........
CALL UALPHA
DO 200 IG=IMB+II-1

IF(IG.GT.!1B) KK=MB
I I G-KK
IF II.LT.ML 0O TO 200
CAL.L 0CORQ(I
CALL AREA Cx 111, X(2,XT rli(Yr
CAL AREAL CX Y2 YTX A3 X

CAL AREAIC 31C'Xill 1 I XT JI ~Y iCY 1iYT ~J AI
IF A1.LE 0 AND A2.LE . .AND.43.LE.O.J THIN
AL UAL "AIF J EQLBB.AND.LTIME.EO.1) JFND4l

C FOUNb it *
CA L 0M(XT(J ,YT(J),Zj(j) I

F .GJIT.ZMAX ZM1AX TL1J

200 TZj.L N)JMIN=ZT J)

ENDIF
200 M NDE0.1) LFND:1
210 {Uý .LE.-998.0.AND.ZT(IOI).LE.-998.0) LFND:1

L81

IF=ZIT~fll.LE.-Q99&0.AND.ZT(101).GT.-998.0) THEN
LB5 =N
Lgj:I
IPBC:-I
~NDIF
LTIMELTIME+1,
IF(LTIME.EQ.1. GO TO 315

88 CALL CLEAR
IF ISKIP.E0.1) THEN
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DO 60'i 1:1 N 1
ý'' WRTF~3 i --,1 I T1 ,'T II1 .Ti I

END IF
jASK&D
ZZMIN=ZIIN
LZMAX: ZMX

7902 CONTINUE
1900 COýTINUE

IF MM.EQ. 2) THEN
CALLPEND,
DEV='HP4'
CALL PSTART(2)
CALL UERASE
CALL UBACKG CLRBC1)

~iM 4N0 I ~A L UCHPEN(LPEN(l1
CALL UiA EA1XUDMIN, XUDMAX,YUDMIN,4'DMAX)
END IF

A CO X , XfINX.XMAXX,YMINYYMAXY,SM)

Afi USET(COLI)

KFI P. E.O.) RETURN
I~MM.EO. 2) IHE

CALL USET 50I
CALL UPSEW VERT ,2&.lPSFl*FSOFT)CA UPSETR~ORI',12.'PSFT*FSOFT

F PEE'' JHEN

CALL UMOVt 1-lb i O~ ANJ) Y1-1O,*SI (AN )
CALL UPENI 1-30, JOANG 1-3 jil lN tNG )jCALL UMV X,6COI t AN 'y N61:ANIJ)

ý m T 5 C#JLTO?VE(XS-2O.PSFT,YS)

ABC='
CAL UPRNT1 (ABC,'TEXT')
FNI~ F tIF 1ýTYP J9 'N' THEN

CALL UMOVEI X2+ 6* CO ANI) Y2+1 S (A~
CALL UPEN ~2+3U. COS NG )t2. ~INMNG ýJCALL UMOV~ RI AC~N 1,Y2+56. SIN ANG~

CAL,U7NT1(XVC, IT

jNbFiý UP Tl(BC,'TEXT')
CALL UMOVEX (Xlvi
CALL UPEN 12,ý2J
CALL UHOME

CA C L UFL USH
C P1A THE PR QE IEIIXGT 0011 THE

Z~F=IZZAAi-ZZ Nj7PX
ipfZDIFEO.0. E ~URN
XP=0.
THE:ATAN2( Y2-Y 1.X2-X1)
CALL USE TICOL3

lp f~ NI ~999. 60 TO 0300
ý~AXj T J! -aMAXX

F( T LTZM Ni Mll Ii~N
ZZ Z -ZZM'N 1 IZOFCALL UMOEI~iYI)

SAL UP N XT 'I _~ z y II+ O1H
CALL UP N X :- -z I

CALL UHOME
CALL UFLUSH

B49



CALL IJSET!CCtLOlR)
RETURIN
END

C
NJU fIS XZMIN,MM1. XMINX. XMAXX. YMINY, YMk.XY. SM. 1W, KW)
COMONOO NC T999 .X99) Y(99 q 9g) CX(3),CY(3).CZ(3).+ EXt0.3 IE1uu31 NP

COMMON/DVIýE V Pu OPCY 41F,C0L~oRLLCK,PSIZELPEN(8)

COM O / RI I M6 COL2,COL3,COL4

RUNRVW ithYNISV1UNYMAX
COMMONLDAREA(XVDMIAtXVDMAXYVyDAI N.YyDMAX, FSOFT
CHARACiER L41~O 44O ,CLdCHARACTR C0LO'R'lCLiBtk'4,P'SI! l,DEV 4
CHARACTER JASVt  I MSH12 FY E '1H E 12 2ASK*1 RýASK11
CHARATREAt SFE1OF2JtE 2 'F LDSH 1ý ?IF160
CHARACTER EXtEN~2jM'iHM 'A 3 FNME'lPPOI 2W 2 2G FOO 7R'l
CHARA T7 ~Z l %9~PR'

+ 38 9
+ '17'' IV' 19 ':Q':1 .122 -2'':243,- '15i1'
DATA OLDMSf$I'M.MNH .2
DATA HIMESH!' 9I
CA i. CLEAR
IF IKW.9 * ?4JV
PREAT, '1A . 4A 1) WANT TO DRAW GRID BOX PROFILES ?(YIN))
ENI F
IF IKU,Eq.1) JASK='Y'
ZOOM=
XUDMIN=lO. 'PCX

YUDMAX=75. 'PCY
XWMIN=l.
XWMAX:10t&O.
YWMIN=0.
YWMAX=780.
FSOFT=l.

1456 CONTINUE
CAL (WN~ XUMIf.XWMAX YLJMIN YWMAX

CALL~ Q VID 'MXUDM X, YUD IN ,YUDMX

102 PR J', E9 0) ý ;T ERNNAME OF MEýH' FILE (DEF= '.OLDMSH,')'
PR ~ O N Q TO QUIT

F FM L: Fi MSH=OLPMSHOP N 81 FiLE FMSH,STATUS= OLD',ERR=lOO)
OLiMl z *IMESH=

100 9 ~I9 ~~LE NOT FOUND, TRY AGAIN'

103 RAg 8S. t Wxsuoy

R A I' XMIN, ~MAX,YMIN YMAX
R A 1,' ZMAX ZMIN XMINiXMAXX
READ 81,: YMIN0,YMAWYSM
REAl I8, ~NP,MB,MBL
OXM IN!9l. E
QYMlIN=QXMIN
QXM AX=-QXMIN
QYMAX=OXMAX

R )I X N 0 Mp INI:X i
F N MANX OQXMAX:X

IF Y L1T.QYMIN OYMIN=YI
IF.y k ) GT.Q YMAXI OYMAX=Y Ii

105 ~ONT ~U
10 16RA 1 81,M

END IF
CA LWLCLEAR TEIF KU.Q ' TE
+ .NT )OAT TO REDRAW THE CONTOURS ?(YIN)
PEA 'A ) RDASK
ENDIF
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SCFi Wj 1 RDASK'Y'

+.24bJ ,WN IH VOLUME UNDER THE MESH ? (YIN)

IF PASK .EQ. Y' THEN

4455 ý RJ~JVMUM ELEVATION= ',ZMIN
+ ' ?2.?jc)EýVTER REFERENCE ''BASE'" ELEVATION (DEF=O.O)
REýD A. O R~EL
IF ~REFEL Eo. ,RI REFELE=O.O
I ýJAE'' THEý

WRIE E4ý ýAIOMREF L
REW IN V~
READlt43 , ERR=44ý51 REff E
CLOSE', 4MTATUS: DE LETEJ
END IF

VOL 1=O.O
VOL2JQ .0
DO 40 I: BI~

ATOT:AT T A

VOLNVOLAl JAV- ErLEJ
VO1VOL14 Ll ANZV~MIN
VOL2=VOL2 +A* R V- MAXI

54 REF i -VEOL1 1(ZMAX-ZMIN)/(VOL2-VOLI))hZMIN

XIEN:I XA-fl S
OX A~YA=19 YMNO S
IF M~lf¶EHNEHMEH TE

OXLFDARE ~XUDXMIN XUDMAUDNYDMX
IM IESMAMEH)THEN

ýALL UERAS~~ALL U JKC LBCK)

RALL UDAREA(XUDMIN,XUDMAX,YUDMIN,YUDMAX)

CALL VE N AS

CA[LL UBACKG(CLRBCK)

CýALL UOUJTLN

1939 CONTINUE
CALL U ISET(L)

CALL UOVIACK(t.BCK
CALL U0 EN?

1931 CON (OLR

XPA L "XWIT(N J

XAL P EN 13XWIAX

XP WIN

A - CEAR.
IF ~ZOM.EQ. ') THEN
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PRINT 9(A\)'.' WANT TO (CILIP OR fIZIOMf AREA fOEF:N) ?1C: OR 71
READO fAll ,ZQOM
IF'ZOO¶.EO. C .OR.ZOOMl.EQ.'Z') THEN
CALL CI FA 'WNDPRINT TAA1 ' IDW FROM (F)ILE OR (C)URSOR fDEF=Cl ?

I tR.N. F GO TO 8346
9367 IRT0 E TýR, NAME OF FILECWHICH CONTAINS COORDINATES '

P NT.1f :,, ýJLEFT CORNER AND WIDTH OF WINDOW

0 Eý49 i= F [ S7ATUS='OLD',ERR=9346)
GO TO97

9346 PR L( T ~'A'FILE' ,FORCFILE,' NOT FOUND ... PRESS RETURN
READ I(l ,QCALL CLEA

9347 CNIURED I XPL,YPL,WIDT
XPL=W SUBX:XMINXIISMI+14O.

WIOT: XDT SM
XPR:XPL+J ID T
YPR=VPL
GO TO 8345

8346 CONTIU
CALLI NLJAR
PRINT US URSOR TO LOCATE LOWER LEFT CORNER OF AREA'
CALL UAOVEj t00,400.
CALL KURSI N PL YPL IP]
CALL UHQVEN KXL-iO PLJ
CALL UPENI ~PL, 10.L

CALUOEXPL.VPL-O.
CALL UPENXPL,YPL+lO.)
CALL CL AR
PRINT' URQTOPDCT WIDTH (OR HEIGHT) OF AREA'

8345 ý ýN E
I A S XPR-XPL) .GT.0.0011 YPR=VPL, (780.11039. (XPR-XPL)
IF ABS YPR-VPLJ GT.O0O01 JXPR=XPL+1 1039.1780. J IYPR-YPLI
XW IN=XPL
XWMAX=XPR
VWI9IN=YPL
VWMAX=YPR

? 'C') T THEN
CAL U W.I,!XP j~R V P

XUDMAX= 1IXPR- 1 6 1 39 1+10. tPCX
VU : 1MIN V 6 I +is- :18: F UD NyU A
CALL UDIREA ilIA;DIUMX

IFZOOM EQ 'T) TpH NCALL UýINDN(XPL, XP PL VPR)
FSOFT= XPR-XPL 1034.
GO TO 1938
ENDIF

ALUPSET : VEIT:,30.'FSOFT'PSFTI
ALý UPSETI 'ýO~I 2~ FSOFT PSFT
F JASK. E. YI 4?HE
I F(KW.Eg.1 JTHEN
4AL FEý R,~g, pi{OP,X1,X2,Y1,V2,EX,RDASK,O.XMINX,XMAXX,

8869 CA L C EAR
V X:O

XLEN=OXLEN
XHT=OXHT
PR T, 2A1 41a]81RRGNO ~ AG F
PR INT:'' P~ER PR8FJEGI BOX JRGNO F OR &AE HUGHý Q,'r
PRINT'' OX TO H ENG HOF OX, 6 E IH. 1XýYAANGPR INT'' 0 ýNTJ R FOR SAMlE AS LAST TIME (DE = UTO)
READ 160) ,PIF
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IFILO r. EQ. TO *)8!2S~2

R A 4 XBX.YBX,A N, G.XLENXHT

Go T 8868
EN 0IF

WRIT E~5 2,6 iPIF

R i ERR=8863) qX,YBX,ANGG,XLEN,XHT

WRFT58 F 5. XYBX,ANGG,XLEN,XHT

CLO; 1145 STATUS:'DELETE')
Go TO '918863 OPEN I84,FILE=PIF SATU5='OLD'.ERR=8869)
REAR 84 * ERR=8869J1 XBX,YBX,ANGG,XLENXHT
CLOSE 8W]
CLOSE 85 ST ATYS='DELý1C

8828 OPEN t :PF~E
LL

8868 cOT~~~ I I F5. XBYXANLNH~AL'CL~A
XzXBX-SUBX-XlIINX]Ifl 3.100.

YA4L YBX-SUBY-YMINY $M/II +100.
P1: X
P2=YA
ANG~jNGGI57.29578 E)S)10
P3: ~XBX-SUBX-XMINX.XLE)$)10
P5=?3
P= ~YBX-SUBY-YflINY.XHT)/SI1)+lO00

A.L UIIOV I 1ý2

R ALLUAL Up EN P1,P

ALL CL A'
8855 55 XBX,YBX,ANGG,XLENXHT
8855 Fo AT X,:X,F12.2. H Y=,F 2.2,5H ANG=,F6.2,3H L=,FlO.2,

9 gi fij 'REDO BOX ? (YIN])
READ '(Al , TYPE
CAL C LA .y
I ITYP E'') THEN
A t~ ýLRBCK)

CALL EPN 3P
CALL UP N P6]
CALL UPENPP
SAýL UP I NP P2
ALL USET IC0l1
010 869

19 T*' 2 2 WANT PARALLEL (TO FJSEý PR NORMA RD
PR I Tt (A INPUT P OR N (DEF= ' ~ ML RD?READ ' Tl hP
CAL CLEAR

F JAý :ý AND.TýýYPE.%NE.'N'I G TO 1
5578 PRINTIAJ, 2.4 HOW MAN P FILE$ ON THE PAGE ?(DEF=11)

READ'( AID ',,ýX G
IF ~EXAG.EQ.:,~ MN~Y~i
IF IEXA6.NE. THEN
0 ; NJ 3 Fj

HA 4 ERR=5ý78) t1AýI
~LOS~ 43,St ATUS: DELET E
MA 01 ýýTHENSM
PX=MINh~LNIM.IIi) /MANY

PRINT A (2.64) ENTER SCALE EXAG. FACTOR (DEF=l.O)
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READ , fA!0l1' EXAr
READIEXAG' ti o*.hi'l F
FIXltb EQ ý 71.O

IFIEXACi. 0 EX=O.
JF=O
EN? IF
IF E X.GE.O.1) THEN

3366 CAT LQAR
R ' ZMIN.' MAX EL= .ZMf ' FOR PROFILE SCALFS'

IN, Aý;N'=ENIER NEW MIN & MAX'EL ~.(DEF=NO CHANGE,;
IFIN WS N~ . THEV
OF W7 ý ýILE='1 4i5R)
RWI 43 (A40)') NEWZS

R AD 3 ER=336ý MINZMAX

ENDI FEX=E X PX
IF(MANY.EQ. 91 THEN
CALL FENFIL ZMAX ZMN NM!I,X1,X2.Y1,Y2.EX,RDASK,0.XMINX,XMAXX,
+YM N YjAX~ SM,.F YOE

ENDIF

RT THE GRI DDED' PAGE PLOT FILESARE NAMED WITH TOE SAME'
PR NT ROO * TH .MHFL.ETNSON ARE OP 1P
PR NT A\ N.iMNS,Elc PES SRETURN T COhTiNUt
READ '~l~ i

??fT J=EV '.OR.F(J].Eg.'.') THEN

JODJO 278

277 CO INUE
278 CONTINVE

F ROOT:
WRITEFROOT '(8A1 ') (F(J),J:l,M)

D T 77 IýiMAj~V l'1 ROOTEJT IM FTYPE
WITAU NME, 12AI A=I 2TN
M: 1
D? 7~7 ý=i, 12

(JjE ' ' THEN

17 ~NM~E,(;2Ail'] (E(J),J=i.12)
OPN 23 FILE 0I

X =X X+XLEN- UX
Vi:YBX-SUBV JlU -i+JFP'FDTI= i-VM NV ISM +100.

NY = M +100.

Y=IXA:,oj ~A-MN/SM +1 00.
YA: I YA-VMIV /SM). 100.
CALL ROTAT EX2 XA,Y2,YA:ANG
ENDI F
IF iTYPE. EQ 'N'1 THE N
IF' MANYA NEii+ IFD XLNb'MANY-llIHANV ESl- DIX 1Lz
Xi: XBX-UX. I-i+5F (D
X2= 1l
V1:VBX-SUBV
V2:V X+XHT-SUBV
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x2(i~M NX 1,SiJ +100.

zl:UV2-YMINYl,'SM 1+100.

X='XyMNXJISM)+1O0.
VA: YX-SUBYVA: IIA-YMIýY)/Sri)+I00.,AN
CALL ROTATE X1,XA,Y1,Al N
CALL ROTATE X2,XA,.Y2,YA9ANGI
ENDIF
VX=SM'!Xl-1O. 1 +XMINX

VYN I-0. +YMINY
ýp I Oh QIVMINX

VY=SM4 Y2-100. )+YMINY
WRITE(2ý,xI VX,VY~

IF ~FTYPE EQ.'N') PORN--''
IF LFTYPE :EQ.'P' PROFI:' GRID PROFILE
IF FTYPE.ý .N' PROFý= ~ GRID PROFILE
WRITE 23.,, A?2, 14.Al ) PROFI.I1-1,PORN
WRITE 23 t
GUEL= WAtR TABLE ELEVATION
WRITE E23,ý A22 JJGWEL
IVC=I
CALL CJLEAR
CALL F FLZAXZ-I MM X ,X2, Yl,Y2,.EX,RDASK,1.XMINX.XMAXX,
+LOSEMI, YSM,IVC.tN

77 NCONTINUE
79 CONTINUE

IF PASK.E ' .'Y'l THEN P lIF IZOOM. EQ'C, CALL UDAREAIO. PX,78: .Px.10.1PCY,75.'PCY)
IF ZOO QC' CALL UWINDO0 1., 104. ,. ,7H.
CAL uLi St OF )'I
CALL UPSý ,VERT,,30 .*PFT)CALL UPS I URI 5~. P FT

C ALL go~ 11 6,E~

LAL UPRN1VOL RE 'TEXT')
CALL UPRNJ A(,Z '

CALL UPR Ni ýEF iE AJ
CALL UPRNTI A Efl= ., JEXT'
CAL UPRNT 1 ATOT, RE AL,
IF MME0.2J CALL US T 'HARD'
CALL UDARE AXUDMIN XUD AX YUDMI N.YUgMAX)
CALL UWI NDOlXWMIN,NWMAX, YWlN, W X
CALL CLýAR AX
PRINT, VOL ABOYE 'REFELE,'=',VOL.' AREA= ',ATOT
PRINT','AV Z = REý
CALL. UBELL
CALL UPAUSE
END IF

I(w. ) ,THEN
ýRINT A\J
+ RE0 14  NJ~ TO DRAW ANOTHER GRID BOX PROFILE? (YIN)

JF JPSN.E 6Y*GO TO 1456

ý2 WANT TO REDRAW THE CONTOURS ? (YIN)"RED Ala J'JASK
CALL UERA S

IM !KE. OT 1456
ENDIF

CALL 6ERASE
CALL UBACKG(CLRBCK)
RETURN
END

C
SUBROUTINE XYMBOL(X,Y,SYM)
CHýRACT ER.PVi
!F SYM.E RETURN
IF SYM.EO.'' THEN
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CALL IINEISYM1.YY 1.6
CALL CINE(SYM.X.Y:3 41
CALL LINE SYM.X.Y.2.5)
CALL LINE .XY,.8
ENDIF
IFISYM EQ 'q') THEN
CALL LINE ISYiMX.Y.i. 31
CALL LINE ISY)¶.X,Y.3. 6)
CALL LINEtSYII.X.Y,6 ,4
CALL LINE(SYM.X.Y,4 .1
ENQ IF
IF SYM.EQ.'T) THEN

C.Q'') THEN
CALL UCRCLE X,Y.2.51

ýp4 EQ 'D') THEN
CL L LNE tSYMXY,2,

CALL LINE I YM XY,2,8
CALL LINE SYMxY,5'I
CALL LINE ISYM,X, Y,5, 8

M~URN

SUBROUTINE LIJE (SYI,X.Y,I,J)

A A U-
11=1.0

I hSYM.EQ.'D') IJ=1.25
CALL UMOVE(X,Y)

1 0CALL Ut~xiO*V'ffX4YFtyt(I) V 'j))
100 CAL UPENIX+F11 ULJ ,+F W J~3

RE IURN
END*

C SUBýOUTI !ROIATEIXIXA Y A Al&
XN= X-XA OS 0SANG -~ Y-i'AISINLANG
YN= Y-YA JCOS ANGJ+I X-XA ISINI ANGI
X=XN+XA
Y=YN4YA
RETURN
END
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APPENDIX C. FORTRAN LISTING FOR McGRID

DIMEN5 !ON Xr O~12001-Yf-501 -.Z(9-000). 1020)I.FDIJM!201 -ZZV(20001
DIMENSION 1 IB1t40
CHARACTER FILLE'24 TýG '1.HONgR'l.ZCHAR'20 ICBOR'1 FE14'
CHARACTE IASK'' 1,YP 4,SLASH I.ASIS 1.DUM 2Oq FUMt 1 0i2O
CHARACTE VORMAT'182.CORMAT'182 YOR1 90,VOR2 WC0C1*9O.C0R2'90
CHARACTER CDUý12Q '20 ýIFDU7J20O)1 .DUMM 24
CHARACTER VOR 10 .COR 20 9.Lj'1,L2'6,L3' 2.OPREN' 1 .CPREN'
CHARACTER ýOR ?JO '9 M' M2'11M3'2 .IOR190.1 0R240. ORMAT 185
CHARACTER NE3 E TALCHARACTER GX X200 111KEEP1Qj'2QNKEýP*20. PCDENl2OtCID*2O
CHARACTER CD 2?00) 20,Ll 01,7 ASH1I
DATA JZVI 2O09[

DATA OPREN/I'
DATA CPRN,')'
DATA VOR 2U
DATA COR/2O''
DATA IOR/ Ott,
DATA CDUM ijfQ XXXXXXXxXXXXXXXXXXX'f/

PRNT,'' HI
PRINT'. "THIS IS McCON --- A GENERAL CONTOURING CODEi****
PRINT .'..TROUBLED .... CALL JOHN PAMRO 6011 634-3357..'
PRINT*'.'..OR WRITE TO: USAE WATERY EXEIMENT STATION
PR NIANT.' EnTNO~~R LA
PR NT' ATN UE~ A A ATORY'
PRINT*" ~ , 0L AND 0K M CHANIýS DIVISION'
PRINT', 3909 HALLS FERRY ROAD

PRINT',
PIN (A\)',' PRESS ANY KEY TO CONTINUE

READ '(#i] ,IASK

PRINTg 'TH SCIIN OF ýHE ?NTOUR PACKAGE PRVIDjj SEVERAL',
PRINT~':OPTN f OR MANI ULATING YOUR DATA. E SSNTIALLY. IHI
PRINT,'ROUTINE ALLOWS YOU TO ,dAME AN ~JPUT DATA FILE AND THEO'
PRIT.'CREATES A FILE NAME ' MAPDAT IHT T~U~DR
PRINT*,'SUBSEQUENT CONTOURING ROUTINES. IF TH 'ýDAY' 'T IýE'
IR NT',YOU WANT WAS JU~j PREVIOUSY CREATEO AND YOU 40NT,TO
PRN'.G DIRECTýYCI! CONTOUIN~ usING THAJ FIL T EN

PR INT',; PRESS C NOW TO GO TO C NTOURIN
P INTO RS S S'V'T9,GETUMO VEBGEAPR NT .A R0 PRES 'RETURNf TO BEGIA INPUT PROCESS.

N~A~.6 '~STOP '..GOING TO CONTOURING...'
IF AKEQ, ýGO TO 17

,RN':..A WORD ABOUT THE INPUT FILE. THIS ROUTINE WILL AýK'
PRINT'. YOU FOR THE NAME OF A DATA FILE WHICH YOU HAVE ýRE-

PRN ,,VIJOUSLY PRO~RED,, THIS DA10 FILE OjM L HER
PR N NT,' FREEFORM OR COLUMNAR I FRL F ~' THE'
PRINT*;'DATA MUST ALL BE NUMERIC I NO-LETTERS ANYWHEREý. JACO'
PRINT'. LINE OF THE FILE MUST CONTAIN THE X & Y COOR INA ES,
PRINT' ol DA ONTIT HE LINE MAY ALSO CONTAINMULTIPLE',
PRNT' Z:t z OR ELV~O~ VALUES FOR EACH DATA POINT. H

PRINT'''MAY AL4Q INCLUDE, INT IDENTIFIER COLUMN N M RIT
PRINTK'.AND A SELECTORi COL UMN ISED TO0 SKI POV EANPRINT','DATA POINTSJ. THE ROUTINE PRINTS THE FIRS F W LINES'
PRINT*'AND, TVEN ASKS YOU TO SELECT THE JEANING QF THE COLUMNS'
PRINT tA\) PRESS ANY KEY TO CON IINUE

PRINT',:..IF THE INPUT FILE IS ''FREEFORM'':
PRINT'. THERE MUST BETESAM NU1EROF ENTRIESjN EACH LjNFl

PR' EAC ENRYMUSIHE SEARU A Y BY COMMA OBY ~NE R'
PRNT' LAN.

PR INT'.
PRINT'.'..IF THE INPUT FILE IS ''COLUMNAR'::

PR N'. LýPF TE DIA OLMNSMUST BE R IGHT-JUSTIFIED''
;R :l: ýU SE THTHE DA A LOOKS LIKE..

P NT,: ,1288j 1:3 2jj:? 22 156 ? il4
PRINT*:; IF THE FILE'
PR INT'.: CNTAINS F ELD THAT ARE JA ý K 5H COLUMN OE 2NP'
PR INT'.: CLINE ABVE. IHEN THE IN.ORATIO jN THA LIN IVPRINT'. IGNORED IF YOU ARE DING AN OPERAlIION THA IN INOLVES'
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PRINT',: THAT FIELD OILIKE $PFCIFYING THAT.THE 5TH COLUMN IS;
PRINT'. THE ELEVATION To FE CONTOURED'.
PRINT','

RIT 'IAW1 PRESS ANY~ KEY TO CONTINUE
R AIASK

PR{N''.ONE MORE THING.....
PR INT:I N THE, EVNT THAT THE IDENTIFIER (WHENSSPECIFIEJ)I&'
PR INT '[*PEATED,,ONLY THE LAS LINE WIRTH(THE SAME VALULIS
PRINT:.'R REAINED

PR NT '(AU'. PRESS ANY KEY TO CONTINUE
RJý:01,iASK

17 NT
P NT*,'

+~ NT jo (FRI GINAL) DATA FILE NAME (DEF:MCDEMO.DAT)

GO T 7 ER)
6 PRINT' 'FILE ',FILLE.' NOT FOUND.... TRY AGAIN.'

GO TO 17
7 CONT INUE
OPEN 10a FILE:TEOI' STATyS:'OLD'.ERR=7390)
CLOS~ 16 STATYS= QtLETE 4 NW

+ FTO i li ~S'FILE 'FREE-FIELD' OR 'COLUMNAR' (F(DEF) OR C) ?)

RE D fAl)' JS
IF ISGE ', FREFORzl
?R NT 'A\

' I.~ Qj NA INVERSE POWER GRIDDING ?(Y,N OR ?)
READ, IA$JISG
TYP' TN I
ýF I~~.?)THEN

THSOPN WIL CREATE A RECTANGU AGID~ AI
F ! :PORNT S WHICH W ýLL NC ~PASS IH~ UKGI GNVIF&OT TH'PRN,,SMALL BORDER J. THE CONTOURAILE VALUE ELEVATINj OF'IR NT G D POINTS IS ETER"iliDp RY JHE INVjR~EP L
NJ ::JR N OF AL 0 AL DAT P~ S. Th pWA

PR ,~ EFCO 0  TH VR~N WIL TH A 1 ýERTAýN D ~UNflESYQU RERUS JUCHV H RE 0 E.
RNT'T SI OFT 4 IS USEFUL FO ISPARSE CLUSTE T oR ED DATAPONTS.'PRINT',:IT IS NOT RECOMME)JDED FOR CASES WJERE YOU HAVE GOOD

PR NT 2 SPTIAL COVERAGE.
PR :I',THý FORMULA FOR INVERSE POWER AVERAGING IS:'
PRI *NI'.'jj 

.PRINT': HERE Zg' 1 SO I)~ LE Ai1ON~t .~~J.

;PR~l,',0 goiA THE POWER 1USUALLY 2~

I BOR:'N'

AS S-'N'
IFIS.0'' OR.ISjG EO.'y' GO TO86
PRIN II ]WN T RG AL DTA POI TNTS AS IS" (NO FILLING'
PR INT IfAi)9) OUAVT TO EDGES OF PLOT) Y/N
R A 'f(Al) J1SIS
14C IENE,''A ~SNy)TE

1.9T; TER VALUE FOR 0 (POWER FOR INVERSE FITTING) DEF=2 )
READ 15I DEFAUL.
CALL Dj FALLI DFAUL NMBER.2)
0:NMBR
SN 0IF
RNT 'fA\I

Qýý,ýMVE APRON FROM AROUND DATA POINTS ? (YIN)
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IRflR=O
IPf 'IrB9R, EQ..Y'.OR.ICBOR.E'2.v') IBOR:2
HOlNOR= I Y
IFII5G il) Y'OR I5G.E').Y' THEN
+ 1.00 69 1 OT HONOR ORIGINAL DATA POINTS (Y.N OR ?
READ [All IASK
HO OR= Y
IF IASK.EQ.'Y' OR IASK.EQ.y') HONOR='N'

PRINTt':ORIGINAL DATA POINTS. IF HONORED. WILL BE ADDED TO THE'
PR I NT.' GRIýDED POINTS, THIS MAY BE DISIRABLE TO AVOID
PR INT*~ SMOOTHING OF PAKS 'AND VfLLEYS WHICH OFTEN RESULTS FROM'
PR NT:,hINYERSE POWER AVERAGING.

GO TO 18
JNDIFENDIF
VORMAT'(t

IF(46FRo .6.0) GO TO 8447
8879 R 0?~ D~(~JI2O

DO8 78 :1l,200,
IF IFýUM1 Ii NE.'' GX(I):'X'

8878 CW '17U 9OTO 887
8877 CONTNUE

REWIND 09
8 0 876 4 1:1 200
887 N GT jd (GX( I),I=1,80)

84O (986u1tiI NN. GO TO 8451

844 0 LAS{ILA

i~pF?:j ,ILEQ. .AND.IFDUM(I-1j.NE.' '3THEN

8460 CONTINUE

WOý77 1=2,J

IFfI:E6. L2='0

VU J=ýý )-IBL 11L 111
IF I91' 1 NUMR

(JRýtýhL' (I) I I NMM

I-EQ Ix

877 CUINUNU

VONl:VOR Jý ..%jOR(5)//VOR(6)//
+ V i R 1 ý5IVORPV9~ ýfV V I L V I 14)I/VOR(15)I/VOR(161/I

C OR1C I CQ t14 /nf OR(//COR(15)//COf6/
+ CR?=OR 1i R1~/1N~ IIIR C ~ R t 141//IOR(15)/IIOR(16)//
lORI: R i ,8R 1ýR~ 4 (/IOR(5)//IOR(61//
* IOR=OR 1 ;/o~iILR 1JIb 0
VORMAT=OPR ENI/VOR1 VR 2// C REN
CORMAT:OPR N//COR11/COR2ý/CPREN
IORMAT=OPREN//ONEX//IR1 //1R2 I CPREN

8447 CONTINUE
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PRINT' ',
PRINTI'.,.FIRST FEW LINE% OF DATA FILE 9FILLE.' LOOK5 LIKE ...

ITFlFRER.,E0.ii ýPNTIIRMAT:IiiT=i -i I

RE WIND
DO 6t66I *

666 P INt .'1 A9xl' ,ED6UM
667 JýNTýNUi

8899 KE ,3) " 0

91 =1?,9.1) THEN

+ RNT 1)Hý HCOL IS 'IDENTIFIER' (0 IF NONE. DEF=O)

ýA L D ;ALLID FAUL,NMBER,O)

NT AJ ,y ORASE.Y' ILI:

+ 6-.98 ýi~tgCOt IS 'SELECTOR' ? (0 IF NONE, DEF=O))
REIA t5~ DEFAUL
CALL DEF L DEFAUL,Nt¶BER.O)
IS~ LNMW

RED fAdi':E~~ ENTER 1ST SELECTOR *KEEP VALLIE'DEF:CR)

6693 YlEEP(JJ).NE.' ')THEN

Aii+,(A 1fE~~l ENTER NEXT SELECTOR 'KEEP VALUE'(DEF=CR))
READ (1A2 :EP'i
GO TO 6693

PRINT,'JA\~ 1 (10) WHICH COL IS YX ? (DEF=1)
READ 6EF AU

Dý ýDJF ULI
T, 6~ ii 'WHICH COL IS "Y' ? (DEF=2)

A L DQFA ýI~DEFAUL,IY,2)
+ RI~ NTL IS Z1 ?(SIGN IF DESIRED (DEF:3)
REIP _ 5 OlUFAULL S'l
CAL D1~ ~DFAUL,IZI,3)
R1T Jý ýINH COL IS "Z2* ?FOR Z1+OR-Z2)OR O(DEF)WHEN DONE

REA 5C IAUý,
,~Z P~ QN Ft Z2.01
?RNT~ýAýI H
,R Aj COL IS 'Z3' ?(Z1+-Z2+-Z3)OR O[DEF) WHEN DONE

ý5 FAE.IZ3,o)

RN '7 PA 1~.13) WHICH COL IS "Z4' ? (DEF=O) (ETC)

READ' A FU
~bFD~LI FAUL ,IZ5.O1.

IZMAX=MAX(ABS(IXJ.ABS(IYJ.ABS(IZ1),ABS(IZ2).ABSfIZ3).ABS(IZ4),

C4



REWIND ný
X CDEN: 1

14 CONTINU!E
X( ?FN:XCý.FN+l
I F'REFO-~E .11 R A CORfiAT ENP=15 EjR:38lfrDUmI)1=1,I:IMAXli
IF (FREFOR.EQO .0 RADI0q.'.END= S.-RR:.38 (FDUM !Ii.I,.z- IX
IF IFREFOR.E0.1 12" THENX
Do 665ý I=1.IZMAX

P OR TI EOABS(IY).OR.I 0O.ABS(iz1) OR I FQ
1AIZ2.Q I,.ASZ3.RI EO.AB IZ1 4.OR.I.EO.ABSTI511THEN6655 DUO1). F20.01 F UMIII

665 1 N NUE

38 4DEN:XPEN L E'C 'POAL
INT'.,. .OATA ýRROR LI. ,LCE,'POAL NON-M1UIMRIC DATA'

PRIN 'I N LCDEN, IGNORD .
V*'tAijý I ASK

GO TO 14
39 CONTINUE

N kewi'diNn GO TO 1403
1403 CONTINUE

END; UMFCXzFD?1ABSjIf *IN~~Ijj
CYPUF JB ýx SijGNl .IX

AF 112 .1 N0. '14 G 01

111 ')BIZ 0 GO TO 14

C 14

IFICDUjAi t LZ J.. '1GO TO 16
Pi 3+Ci GO 10171 I)

C2T?~MA5t Z6i SIG~NJl..16
FIA RAI~' 69 4U1

IFlC8UM 0 E. ')GO TO 14
U-114ý .EQ. GO 1917 1

ABS 5 9 I Ný 164

17 NDUA8 Ai 1I ~ LE. .904') GO TO 16

'IF~j~p'~jj0,pRCX,CY,CZ,CID
.6) W 0,2 0CX,CY.CZ,PCDEN

15 T NiUN1
2000 F RýAT(IX,F19.9,1X,F19.9.1X,F19.9.1X,A201

0077 ~:K14

41 Al



G0? TO 5".
F -ND IF

58 CONTINI E

PRINM
PRINT:. OUTPUT DATA FILE IS MAP.OAT''
PR INT,
PRINT*:'DATA POINTS WHICH ARE CLOSE TOGETHER MAY BE ASSIGNED:
PRINT*.'TO A SINGLE POSITION (THE ELEVATIONS OF THOSE POINTS'
PR NT','ARE AVERAGED AND AS IG T THJ Sl GL ýTO 5E

R.DýSTA NJWEN
NJ IWJOIN 7 SCREEN UNITS OF EA OTHER WL BECOMIBINED.'

A .N~E CHECKING DISTANCE IF DESIRED (DEF=7)
CALL D FA LL ~EFAUL,MSET.7)

P'A'IDM2.....WAIT'

Xri Nz9E30
XIIAX:-99. E30
YMIN=XIIIN
MfAX=XtIAX
MIN7XI¶IN
MrAX=XIIAX

137 O~~~j2OO.ENj=139j= XI] ,Y(I)
F T.XHIAX 4XMAX X I

iYI. T.YVIIN JYMI N!Y Ii

139 q~?N
N IOT=I-1
RJWI ~D 10
SSYz YfAX-YMIN1/800.

IF(SS .GT.SSXJ SM=SSY
IDUP=O
LDUP=O

23 RE l 1 END=44) X(J),Y(J),Z(J),CD(J)

DI T:SQR T I X1-XJ ix 2+I YI)-Y(J) )*12)ISM
IFDI T LE DSI JIDUP:IDU +1

g p .Dr0I L DSET) THEN

4 D N.C .A

29 0 IF NUE

GO TO 
23

"45 N6'ýI P4ft 1}A(1
PR !A NT 9
PRINT j4455,IDUP+1.M1SET

4455 1 1MJ 5H POINT S WITHIN 42 7H SCREEN UNITS OF ýACH 0THER)
N, V ON A I TF.HF q jH A ý A N As~ND,T0

PR NT' IY N 6FAFR T IINV LVED ~ S i ON IN UN I ..
PRIND f(~ .R~ PRESS. RETURN TO CONTINUE

IFtL VP,GT,O) THEN

C6



PPTNT 445tý,L IUP+1
445*. FIAMAT;T~1/,1H MIJFLICATE LABEL,)

PPINT,'~INýO FOR'LAST DUPLICATE LABEL IN FILE WAS USEO.'
PR7NI "
PRINT 'IA\) .................... PRESS RETURN TO CONTINUIE'
READ ',(ýfl,.TRASH
PRINT.
END IF
XIIAX=-99. E30
XIIIN=-XMAX
YIIAX=XIAX
VMIN=XIIIN

3 7 X~ J I XI AX XIIAX =Xl lI
SV I .GT .YMAX YIIAX Y -1XLILT .XIIN XIIN__X

IF Y )I [.LT.YII N~ VII N:V

33 CONTIN E
SUBXzO.

IF ABSjXIIIN) .GT.1O0.t (XMAX-XMINjOR.
* ABS VI N GI .1OO ViIAX-VIIIN I)THEN

IF M~IN.L11 I LOJ:L0G-1
XIIANTIS=XMI~N? 1. *LOG)
III:XIANTIS 1000

XIIINO XII /000) ;(10. "LOG)
ý OG:L OGiUVII Y )

FM VIN.L.1, ] LO,=LOG-lIMANTIS:VII N? 10. *LOG)
II:YIIANT IS lua

Y~N YM 3380)2(10 "*LOG)

920 =lf20

JM') THEN

920 PRINT* XA1pjMX,PRINT f8g89IN (fIIIN 17 IXIA(IINXI

8889 FORIMAT 16 N ,F .6H VIAX=,F .16H # DAFF POF TS 14
+ RHl LTI PLIERS FOR XZ N (RETURN IF HAPPY ]

RE~ ýHAR ' THEN

MAX=4M ER:81)XIUT.IIL

GO TO 820

FACY=FAC,XIL
DO820 PRINT

PRIN NJýMINMAXýMIN.MC X



M IN=M'YMI -LT

YXT1IN =YMIN y riI.L T
XM1AX = MAVXMXULT
YMAX:YMAX'YMU~LT
GO TO 820
ENDI F
XMIN=99. E30

00 5ý 3 I:1.J
IF (X II LT.XMINJ X?¶IN=X( IIEYLIJLT.YIINJ YMIN=Y(IxI XIJGT.XMAX XMAX:X~
IFl VIl.GT.YMAX jYI¶AX=Y LI553 CONTINUE
PRINTS'....WAIT'
WRITL 1ZVtI L
WRIT~t: I2~ HONOR,SLASL4
WRfITEL 8' (AM1N ICSOR,SLASH
I (TYP.EQ ýTRI\') PQ=O.
WR TE 8,~ 1APL? TYP

WRITE 8.' FAC JACY
WRITE I,'] SUBX,SUBY
CLOSE8
WRITE 11,'J W 141'1FFMI,I:1,14)
WRITE Lii. FACX,FACY
WRITE LiiISpJX SUBY
IF ASIS.EO.'Y .OA.ASIS.EQ.'Y) THEN
DO 87 113

87 t~t~)(~I),ZIj,+10 O,'',LLBL

RDIF "'A
Y ORISGEQ.Y')THEN

F H TN i j 4yjli%9CC)/2.

AIN 6 WANTNO~IA"N' OR FINE (F] IVIER EPWER'
PRINT, .ý DISTANCE GRIDDING (DEF=N JLF OR N)

RJD (1] . IASK

IF tIAS .EID=IGGUi
END IF

DMAX:J XVIAX-IN)A'22(YMAX-YMIN)*12)**O. 5
VILAS: j

DO30 IGRID+1+IBOR
IF(K.LT.ý K=O
9= :YII +LI 2- -fORfJ'ý!YýAX-YflIN )I/XGRD

ST=O.

I FHONOR.EQ.'Y'.OR. ONOR. Q.'Y') THEN
jf ,L. OO0752DVIAX GO Th 30

$T=ST+ 1.( DI .( 0+
24 CONTINUE
25 TNU E, ,

p G 4 E.Y.AND.ISC.NE.'Y' THEN

WRTTE1?:1 XBYB,ST/SB,MLAB,9
GO TO 28,

1?F1 11 EQ.1AND.K E0O] THEN
WRI EI11. )XBAY.St 'B,MLAB.
GO TO 28

C8



IF 12 EO.IflPIQ+i+I8C'ýl THEN

GO TO 28
ýN0 THEN

GO TO 28
ENOIF

28 JON ;NUE

MIMr .E 'Y' .AND. IS. NE.'y').GO TO 31
Ml~ijj t1+ B.YB.ST ISB.MLAB.'

IF HiONOR.EO.'Y.OR.HONOR.EO.-y') THEN
DO55 h3lll

MLABZMLAB+ 1
55 CONT;NUE

158 ýF LE 11

OPEN' 22,ýILE-:~ CPICKDAT')

READ I i, 1AlI' FFt1I

155 REA j1 160 Nl~ 157 XB,Y8,ST,DUMII
Xlz L- XIACX) ISUBX

WRIT 212t16U) XB,YB..ST.DUMII

60 hm 16.0,F16.2,A24J ') ~ S

PRINT*,: GRJDDED J POINTS.

STt '.... .NOW GOING TO CONTOURING ACTIVITY ....'
C END

CH CEAD D, 15]') N
N-
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